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Preface 



This information program is based* on the 
assumption that the reader already has a^ 
basic knowledge arid awareness of tne 
important life-sustaining role that wafer 
plays in the biological chen^icaL and 
physical cycles on the planet 'Earth If the 
. reader desires this kind of information* your 
'local reference librarian can recommend 
books that discuss the topic 

* ********** *'* 

Workmg^pr Clean Wafcet is an 
information program desj^ned to help J* ' 
citizen advisory groups and locaTofffcials 
improve decision- making in water qualitv 
planning The idea \s simple— the more 
people'know about a subject, the better 
prepared they are to make workable and 
practical decision^ io,raeeting community 
needs This program is aimed at helping ^ 
people focus on essential issues and 

^utnuunj by providing ill ale I suitable 

for persons with nontechnical backgrounds 
Although this material was conceived and 
developed with the advisory group member- 
in mind, it is useful for many other training 
situations Persons benefiting from these 
water Quality management educational 
materials will be local, state, and 'federal 
employees, pubbc^hool and college 
students, and wastewater treatment 
* authority^ members. The materials have 
-'.already been used for these groups and 

were, found to provide, an excellent 
/■introduction to the subject. 

These materials include handbooks, 
audiovisual presentations {slide/tape or 16 
mjn film), and instructor guides. The 
audiovisual presentations highlight major 
issues and impartial aspects of each topic 
me "handbooks elaborate on these points, 
provide additional detailed information, and 
irfclude examples of how other communities 
have dealt with water quality and 



wastewater. treatment issues The instructor 
guides give suggestions <^n hqw to hold an 
information session incloding guided 
discussions on local topics of concern and 
some problem-solving exercises 

This volume is one of a series of three 
which contain the citizen handbook . 
materials The eighteen topics disotissed in 
t-he individual -handbooks are chapters in . 
this three-volume set The chapter topics 
are v j 

• Hole of Advisorv*Groups • 

• r\ibhc Participation * 

• Facility Planning in the Construction 
Grants Program 

• Municipa^ Wastewater Processes 
OvervieAv 

V Municipal Wastewater Processes Details 

• S(mall Systems 

- • Innovative and Alternative Technologies 

• Water Conservation and Reuse 

• Land Treatment 

• Cost-Effectiveness Analysis 

• Environmental Assessment 

• Financial Management 

• Multiple Use 

• haduscrial Pretreatment 0 

• Wastewater Facilities Operation and 
Management 

• urban Stormwater Runoff 
•'Nonpoint Source Pollution Agriculture. 

Forestry and Mining 

• Groundwater Contamination 

The material in each chapter is not 
designed to make technical experts out of 
the readers However, the chapters do 
contain'essential fact's, questions to 
consider, -advice op how to deal with issues, 
and clearly -writ ten technical background 
material In short, each chapter provides" 
information, that wift help advisory group 
members and local officials to better fulfill 
thaic roles * * . 



Each chapter contains material addressed 
specifically to advisory group members; this 
information is printed in boldface type. 
There are often boxed-in sections of 
material containing examples, lists of 
C % advantages and disadvantages* questions 

addressed to local community needs, and 
Othep^seful information. Two sections of 
material common te all chapters are case 
studies which are found on pages tinted 
gray and a "Need More Information?" 
- 'section containing annotated resource, 
materials with information on how to * 
obtain them. In addition, a glossary of 
terms is provfded' at the end of each 
volume 
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If you would like more information * / 
about the program, copies of handbooks, ' ' 
instructor materials, or audiovisual aids, , 
contact the EPA Infoimation \ v * 

Dissemination* Project for price lists an/fl 
rental information. ' 

EPA Information Dissemination Project 
1200 Chambers Road, Room 310 - 
Columbus, OH 43212 * 
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A)hn B Sesbitt and Char Let A Cole 

This chapter describes in detail the various sewage and solids treatment processes The 
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Charles A Cole , ■* 

This chapter addresses the various options 'available for disposal of wastewater from 
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WATER CONSERVATION AND REUSE /' 

C harles 4 Cole • . t 1 

Reasons for conserving water, water usSfce. and wastewater produCWon are <iiscussed> 
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This chapter addresses, "What is laud treatment? When should it be considered 9 What art* 
the advantages 9 " Three categories of ianc( treatment^are discussed in detail, slow-rate 
irrigation, overland flow. art) rapid infiltration Siting factors and cost-effectiveness of 
land treatment are included in this discussion 

COSTEFFECTIVENESS ANALYSIS 

E Drannon Buskirk. Jr * . ■ 

This chapter deals* with cost-effectiveness analysis aVd its*objectives *The following proce- 
dures are discussed: preliminary analyses, monetary and monrnonetary evaluation of 
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ENVIRONMENTAL ASSESSMENT 

E Drajinon Buskirk, Jr '^""^ •* , 

Environmental considerations in facihty and water quality management planning is the 
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the current and future environment, evaluation of alternatives, discussion of environmen- 
tal consequences, and ways Co minimize adverse environmental effects Public input into 
environmental assessment at various stages in the planning process are cited 
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Vennis. W Aukematid Irving Hand 

Financial management, such as the analysis and administration of the financial aspects of 
watetxjuality planning, construction, and operations, is discussed A section'concerned 
with how to pay for clean water includes d*ous^on<? on federal grant eligibility, funding 
sources, and community and equity issues The impact of various institutionalnarrdn^e- 
ments and secondary rmpacts, of financial management are addressed 
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buildings, and rights of wa> are discussed Planning strategies, implementation consider 
atfbns. and funding sources are also presented , ^ 

INDUSTRIAL PRETREATMENT 

John B Sesbitt * , 

This chapter discusses the three major options industry nas in treatment and disposal of/ 
industrial wastewaters One ORtion is dealt with in detail pretreatment of industrial 
wastes which are then discharged to a municipal plant for final processing Pretreatment 
regulations and program requirements are discussed An example of^n industrial pre 
treatment drdmance is included / 

WASTEWATER FACILITIES OPERATIONS AND MANAGEMENT 

David A Long - • b ^ % 

This chapter discusses the costs for operation and management (O & M) of wastewater 
^treatment facilities, who pays for it, and why O & M of wastewater' treatment facilities 
must be considered There is mention of what indicates good O & M practices and a more 
defied section on factors found to cause poor plant performance 

URBAN STORMWATER RUNOFF 

Robert A Stmko ' , f 

Urban stormwater runoff is defined, examples are given, itstransportation is discussed, 
and the seriousness of the problem is addressed How to plan for control of urban nonpoint 
source pqllution using structural and nonstructural Best Management Practices and how 
to implement the plan through voluntary or regulatory control programs are the major 
topics in this chapter 

NONPOINT SOURCE! POLLUTION: 

Agriculture, Forestry and Mining / 

-E Drannon Buskirk. Jr * 

Nonpoint source pollution is defined -and examples are listed. A six-step planning sequence 
is suggested for prevention and abatement of nonpoint source pollution. Separate discus- 
sions regarding plan implementation and'Best Management Practices are presented for 
agriculture, mining, and forestry . * " 
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Gpraghtv '& Miller. Inc and Charles A Cole K i 

The occurrence, importance, and chemical quality of groundwater a* reviewed in this 
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Glossary 
2P~ 



Absorption Field (Bed)— [ype of absorption* 
sv-tem which uses «t wide trench partially filled 
with gravel 01 crushed stone and covered with 
-oil Piping distributes treated st wage evenly 
throughout the bed for seepage into the ground 

Account Sht-et— a table *ur di.->pla> mg impact 
j^v^in! data* to t.u dilate the compel "".'son o}„ 
alternative- ' * 

Acid Mine Drainage *vatet with an audit 
pH which drain- frym working or abandoned 
mine- • 

Activated Sludge waste solids that have 
Iwen at rated md -ut>ietted to bacterial action 
proces- foi removing organic matter in Faw 
sewage during seiondarv waste 1tre«itment 

i 

Adsorption atti 11 Mod and accumulation of 
•>nr ->ut'-L<ihi* »o ih« > u ri«K< of ani/thci 

Ad Valorem lax— a tax. import! .it a percent 



^Aquaculturfljpgrowth of plant* and animals in 
water msteatTOf soil 

Aquifer — underground bed/Jr la>er of earth 
gravei, or poroufe stone tha^tserves as a ♦ 
reservoir for groundwater 

Aquifer Recharge— adding water to an 
aquifer eitheNhv spreading on the ground 
surface or direcTtTijection through wells j 

Artesian water confined under p*re*urc 
between impermeable laver« such as cia_\ or 
shale 
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Advanced Waste 1 reatmen^— treatment 
pr<»c es.se— tha* c a n -i ru r ea -e wa.-te removed 
Hev»Jhd the -tconda?'. or biologic. il -tagc it 
includes 'ernova'ot rju* i lent- -uch a- 
ph.i^pljor'>u- tr t tJ nit'ogtn and rno-t *u*pendedi 
-did- 

Aeration -ureal < * n *ri .ti oxvgen. through . 
-ub-ianu' iid- tn puti He at ion 

Aeration Tank- t.inK in which oxvgen i- 
cfrculated through vva-tewater a*- an-nid in 
purification 

Aerobic Digestion - breakdown of ongamc 
material bv bacteria in the presence o£ oxvgen 

Aerobic Treatment- treatment of wastewater 
•^u-injj organism- which <ire dependent on the 
presence ofoxvgtn to break down organic 
matter 

• * i 
Aeroclanfier — settling tank utilizing the 
circulation of oxvgen thiough the w^tevtater to 
aid in purification and sedimentation 
✓ • 

^Alkaline— waste watt r w ith d pH abofe 7 0 
contains relatively few hvdrogen .'in^ as 
tonjpared to an acid 

Alternative Wastewater Treatment 
Systems— various non-cons entional methods* of < 
central orcommunitv Wa-4ewater treatment, 
sludge treatment energv recovery and onsite 
" sv,~lemk that cm s^ve energy or cost as • 
compared to convent lonal treatment nystem*».| . 
thev are eiigiMe f<ir ,in additional 10 percent 
federal funding over conventional system*. 

Ammonia Stripping process in which 
gaseous ammonia i- n'mowd from water h> 
agitating a wa\r go- mittur*- in the presence 
of air 

Amortize pivni*ni <»f l<»an- with mtere-t ovw 
a period nl tinv 

c 

Ahaerohic Digextion breakdown of organic 
mater. ol bv bacteria in* the afrwnce of oxvgen 



Best Management Practice <BMP»— 
technique which deaK nlost effectiveiv'with a 
given problem • » 

Biochemical Oxygen DemantJjBOD) - 

amount of dissolved oxvgen required by 
bacteria to decompose organic matter in water 
measure used to indicate the amount of organic 
wastes m water 

Biodegradable— ^ap.d^ie ot tn ing decompo-cd ^ 
through the action of micromgani-m- *- 

Biodisc — a large 'ouitmg pl.i-tic disc which 
provide- a -urfact area fur the attachment and 
growth of micnjoigani-ms ' 

" Biological C ontactor a -ene- ot j 
closelv spaced biodis^s that provided* large 

' -urfoce area for the biologic. il removal of 
organic pollutants from wa-tevfjter 

Boundary - geogr.iphic.il aiea or the dt gree i>t 
-t ud v ■J* < 

BuffeV Strip <Zo|ie)- area of land which acts 
a^ a k La!th jrd -afel^ v \'. rrY ? r ^•••••^ j ' 
treatment site and the pubht \ 



Carcinogen — cancer-cajj-ing -ubstance 



Chlorine Contact Chamber- tank in which 
chlorine is added to treated wa-le<vatei Joi lb* 
purpose of distfalfect ion ( " 

C lanfier— h^Ukng ^ink when- ^did- aie 
r'emtA'ed from wa^tewatn 

Cluster System — community foim of ou-ite 
disposal, in which effluent fiom *«\ii a il 
individual septic tan^s i> traiispol ted to a 
central location for dUpo-a! 

Coagulatlon--additvon of chemical^ -i^fi 
lime oi alum to clump together solid- in 
wastewater*^ that tht v settk\out faster 

Coliform Baetet la — bat lei ud m I tu ^ 

intestinal ti.icts of human- and orfifT'iTiilmitl- 
mdicalor of fecal pollution 

Collection Line ort olleclor S*«wei -es.er- 
including laterals sulimain- N and main- 
Combined Sewer -diainag" -v -terc th.it 
vanie- b<rji sewage and ^Ut\w ilc "Tol! 

Comrainutoi*— <iv\ ice that caU he- and shied- 



large ohject- in the r a^v w , 
sewage tce.itment plant* 



tew ater t nte» ili_ 



( omposi^ng- nwtuial lutilngu tl breakdown i,U 
oiganic material in the presence of aji a 
humus like material is the end product 

Computer Mod eh ng— the ptogr atn*nng <>| i 

computer to use related input data for anahse- 
or probh m v>lvmg ^uch program- can pred^ 
event- -uch as -tormwatei riirutff/fid pollution 
loading / / 

Conditioning- treatment of -iudge with 
chemicals or heat so that the water mav Ih 
readilv separated * 
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Catch ^Basin — basin located at ihe point where 
"a street gutter discharge^ into a sewer catches 
and retains matter that would not pass readilv 
through the sewer , 

* ^ ' 

Categorioal Standards^— effluent stand.irds 

established for a particulai industrial categorv 

Ontnfugation— -the sep.iratmn of sludge 
particles from the liq\jid b> a r/ipidlv rotating 
dru^n * / 

Chemical Oxygen Demjnid- measure of the 
equivalent amount o(/rx>gen leqiined to break 
down organic a-nd inorganic compounds m 
water 

Chemical Precipitation- treatment technique 
that utilizes chemical^ known a** coagulant 1 * to 
cause solids in the wastewater to clump 
^)g^ther and M»t tie 



Connection Charge^ one 'time fee charged 
to prooertv owneis fo i iiv- privilege of 
connecting to a central sewer -v ^tem 

ConKultation — an exchange of views between 
governmental agencies and interested or 
aflected persons or organizations involves ^ 
communic.ition techniques -uch as ad visor*, 
groups and public hearings <• 

Contamination — presence of undesii able 
suhstances of biological inorganic or organic 
composition t ' 

Coibt'Effectivene.ss Analysis- defermmatam 
of whether a project or technique i^ worth 
funding, both monetarV and nonmonetary * • 
factors ate involved 

Criteria- -guideline 1 * foi making decisions 



Decreasing Block Rate Structure — co>t of 
water to consumer increases as^ consumption 
incrense^, hut "at a decreasing rate 

Deep-Well Injection pumping hig+i qualrtv 
treated w^U-water nij^ the gioundwater table 
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Delphi Survey — panel of experts 
independently moving towards consensus $ * 
t % through responses to rounds of questions 

Demography— ^tatisticak^tudy. of populations 

Deni trifle a tion — anaerobic biological 
conversion of nitrates into nitrogen gas 

Depreciation Costs — those cost*, associated 
A.ih th« lo^of '.alue for capital investment* 
over a period oV time due primarily to aging 

Detention Basin — -small basin for collecting 
-tormwaiefr runoff until the particulates puked 
up nv nun water have pitied 

IWwatering— separation of water from sludge 
h\ v i^uum pre-** ure or drying processes 

Digester — closed tank where wastewater 
-ludge N broken down by intense bacterial 
.it t ion 

Direct lhschorge — di'scha'rge of an industrial 
w i-te other than to a pubhUy -owned treatment 

vv n k - 

Disinfectant— chemical such as chlorine that 
^£^^ied U) the wastewater to kill bacteria 

Dissolved Solids — total amount of extremely 
»rnall organic 'and.! norganic material contained 
in\\.atei material capable of passing through a 
'lite 1 paper 

Dosing Tank- receptacle in septic systems for 
pti.v idiag large How rates for o i,hort time, 
i ithei than .i trickle all the'time A dosing 
»lank fills to a certain level^and then flushes by 
-iphon .icU<>n ♦ * 



Easement — a right of way granting the use of 
i »nd f'U aVertain period of time 

Ecology s(udy of relationships between 
organisms ana their surroundings 

Ecos\«|tem — i h*» interaction of organisms w ith 
rHeir »*n\irr»nmfnt * 

-treated wr untreated wastewater 
fix barged into the environment 

.Electrodialysm- - process }>y w which electricity 
rtnd a membr.ne separate mineral salts from 



Environment surroundings, including all 
Irving and r.on living factors 
M * : 

Environmental Assenftment — a document 
prepared bv the EPA f>n lU assessment of the 
imp.« U of pn posed projects 

Environmental Impact Statement ^ 

(EIS^ details analysis of potential 

it»% itonment.il mparts of a proposed project It 

i 'njutn-d whin the EPA determines that a v 

projec t m-iv Ntivi' significant advert 

enx u*onm««nlciJ effects or is highly controversial 



Environmental Information 
Document— report done by the grantee 
describing tne environmental effects of 
proposed wastewater projects 

4 

Environmental Review— the process by which 
the EPA ide»tifies and evaluates impacts upon 
the environment * 

Erosion — the wearing away of land surface by 
w ind or water 

Eutrophication — nutrient 'enrichment of a 
body of wa^er producing excessive growths of 
aquatic planus that deteriorate the water 
environ ment 

Eva'potranspiration Systems — systems which 
depend on evaporation and transpiration 'loss 
of water from plants) for wastewater dispo^a4 



Grit Removal — a stage of primary treatment 
during whuAsand, cindets, and **mall stones 
are removed from wastewater by settling uiit 



Groundwater- 

4)f the earth 



-watei K ing heldw the sin bice 
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Facility (20 H Planning—planning local 
wastewater collection treatment and disposal . 
facilities, the number refers to section ol the 
Clean^Water Act 

Filtration — process of passing wastewater 
. through a granular bed or fine screen for % 
removing suspended matter that cannot be * 
removed by sedimentation t 
» C 
Financial Management — the planning and 
administrative process by which financial 
resources are used in their rrfnst effective 
^rtanner \ ^ 

Five-Year Frequency Storm — storm of a 
certain degree of seventy ithat is expected to 
occur on an average of every five vears 

F1»t\Rnffc. Structure— unit price of water rs^ 
constant no matter how much is consumed 
$ 

Flood pi am -.a nearly flat plain along the 
course of a stream that is naturallv si&ject to 
flooding at high water 

Force Mam— sewer pipe under pressure fiom a 
pump to maintain thejlow of :>ewage u^ed 
where gravity flow is not feasible 



General Obligation Bond— financial bond 
which is usually paid for by the community by 
raiding taxes ■ 

Gravity Sewer — collection system which /elies 
on gravity to transport wastewater from homes 
to a central treatment or disposal facility 



ness — property of watei that tends to 
ca^ee scaling and inefficienruse of soap, - 
generally paused by thernmeral calcium and 
magnesium 

i 

Heavy Metals — metallic element** such as 
mercury, chromium, cadmium arsenic, and 
lead with high molecular weights Thev can 
damage living thing* at low concentrations and 
tend to accumulate in the food ehain 

Holding Tank — tarnk used for stoiing 
wastewater prior to treatment u-ualiv u-rd a- 
an alternative* for onsite problem area- 
Horticulture — science of growing flower- 
fruits and vegetables 

House Connection -sewer that carries* 
wastewater from the house to a collection m 
system* "* 

Hydraulic Overload— situation when a 
wastewatei treatment plant is unahle to^andle 
•'the birge fTpw of water entering it \ 



HydrologiC Cycle— the f]pw of watei through 
the air, land, and liquid environment^ 

Hydrology— the -uence dealing with the 
properties, lavvs, and geographical distribution 
of water k » 



Impact Mitigation— the lessening of the 
effects of a project on the envnonment 

Implementation Cost — thc^cost to the \ 
community resulting from the use of selected 
mitigation measures 

Incompatible Waste— a waste that will 
1 1 upset a treatment works, 2) pass through a 
treatment vvprks and cauht j a pullutiuit piublein, 
■ii be removed in the treatment works, hut 
interfere with t he/disposjii of the sludge from 
the treatment works 

Increasing Block Rate Structure-^dst of 
wr*ter to consumer increases as consumption 
increases, and at an increasing rate, also 
known as a penalty structure 



Greenwav^— another nameVor "buffer zone 

(^reywater — bathing, washing, andkitchen 
wastewater which is noJonger potahle. but can 
be filtered and used for other purposes 



Grit Chamber- 

and small stone* 
hv'sptthnj 



-a tank where sand, cinders, 
are rejnoved from wastewater 
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IndustriaTCIosed lx>op— the tieatment ,ind 
reuse of waters use«i*in production within An 
industrial plant so that no watei leaves thft\ 
plant s i 

Industrial Pretreatment— treatment of 
industrial wastes hefort' discharge to a 
tnuniciRa^s^lver system ^ 
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Industrial Waste Ordinance — a Common 
instrument of legal authority for enforcing 
pre treatment programs 

Ipequi lies— injustices or iinfairn esses 

Infiltration— seepage of effluent through the , 
.ground to the water table, or groundwater 
leaking into cracked or broken sewers 

Infiltration arid Inflow (I/I) - leakage of 
groaqd and surface water into sewers 

Infiltration -Percolation Land . 
Treatment — the application of treated * 
wastewater onto land to aftfttr it to percolate 
downward through the soil'in order to remove 
nutrients such as phosphorous and nitrogen 

Inflow — surface water that gets into the sewer 
system from ^orm drains., downspouts, and 
sump piynps often during periods of rainfall 

Influent — the raw wastewater entering a 
**»w<ige treatment plant or in more general 
terms the flow entering some process unit 

Innovative and Alternative Treatment — a * 

nonconventional, cost or energy-saving system 
for treating wastewater, it may qualify for an 
increase in the federal grant share by 10 
percent from 75 to 85 percent * 

Innovative Waste Treatment * 
Systems — sy«tems that, through new ideas and 
techniques, significantly reduce costs or use of 
energy, improve control of toxic materials, 
improve operational reliability, or result in 
>ome other public benefit 

Inorganic — substance^ »uch as metals or 
minerals that do not contain carbon 

Insoluble —material that cannot, be dissolved 
in a liquid s 

t 

Interceptor Sewer— central sewer pipe which 
carries flows from the collector sewers in a 
drainage basin to the point of treatment or 
disposal of the wastewater 

Intrusion Barrier— practice such as injecting 
groundwater with effluent in coastal areas to 
force back intruding salt water 

Ion Exchange — exchange of one ion in/water 
for another, specifically, exchanging ammonium 
nitrogen for sodium or calcium 

Irrigation — application of water to vegetation 
to improve its production 
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K Joint Treatment- trea Indent of both municipal 
and industrial wastes in a publicly -owned 
treatment works 

Lagoon— a pond containing wastewater m 
which organic wastes are removed under 
aerobic or anaerohii conditions 

Land Reclamation ~ the* reclaiming and reuse 
of wasteland, swamps, marshes, and other 
* unused or wasted land for'useful purposes, such 
as cultivation or recreation 



Land Treatment — process of applying 
wastewater to the land for removal of 
pollutants, sludge-rthe solids removed from 
wastewater) also may be disposed on land, but 
it is not called land treatment 

Lateral— the small sewer serving individual 
streets 

Leachate — water flowing from the bottom or 
sides of dumps or landfills that contains 
material dissolved from the materials stored in * 
the dump y « 

Leaching — process" by which substances are m 
dissolved and carried away hy water, or are 
moved into a lower layer of soil 

Legal Authority— statutes, ordinances, 
contracts, or agreements through # which a 
municipality enforces its pretreatment 
program 

Liaison— 3 go-bet weetf to ensure concerted 
action between parties 

i 

Life-Line Rate Structure— schedule providing 
a minimum basic amount of water at a small 
• cost to all people ^ 

Limiting Zone — ground components such as 
impervious clay, rock, or the water table, which 
can render an area unsuitable for on site 
disposal 4 * 

Linear Park — a parlCwhichNs located along a 
route, sucn as a sewer right of way or a 
streamside easement 

Loading Rate — rate at which pollutants 
accumulate in soil or surface waters 

Local Pretreatment Program— a procedure 
for regulating the discharge of industrial waste 
to a pubhcly.-owned treatment works 

• 1 — » 



Mound System— a type of on site disposal 
utilizing anWbsorption bed of sand that is 
above the natural grade of the soil surface 

Multiple Use — utilization of wastewater 
treatment facilities tor other functions in 
addition to wastewater treatment, such as for 
recreational and educational purposes 

F 
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Nitrification — conversion of nitrogen- 
con taming substances such as proteins into' 
nitrates by bacteria ^ 

t 

Nitrogenous — containing the element - 
nitrogeVi ^ * ^ 

? 

Notification— information flow from the 
governmental agencies to interested or affected 
parties, involves communication techniques | 
such as fact sheets, newsletters, and seminars 

Nonpbint Source— a contributing factor fi^ 
water pollution that can't be traced to a specific 
spot, such as agricultural fertilizer runoff or 
construction sediment % t^ 

Nonstructural NJtfnagement Alternatives— 

non physical approaches to pollution control 
such as land use controls such as' zoning , 
ordinances, improved urhan maintenance 
programs, and construction activity schedules 
Often'more effective and lesb costly than 
structural alternatives 

NPDES Permit^permit for discharge of a 
municipal or industrial waste issued by the 
EPA or state regulatory agency 
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Maui — the intermediate-sized sewers 
connecting submains to plants or interceptor 

Metabolism — process by which food is built up 
into living protoplasm, and protoplasm is 
broken down into simpler compounds with the 
exchange of energy ^ 

Methane— a gaseou" hy-product of the 
breakdown of organic matter in aerobic 
digestion 

0 

Mitigation Measure— technique for correcting 
or minimizing adverse environmental impacts 

Mitigative Costs — the costs resulting from 
measures taken to lessen the impacts of a 
project on the environment 

✓ 

Monetary Costs — costs ahich can be measured 
in real dollars 

Mound — a type ofinsite disposal system 
utilizing an absorption 'field Jmflt on a bed of 
sand 



Onsite Disftosa I— disposal of wastewater on an 
individual lot, usuaUj" by a septic tank 

Onsite Recycle — filtered and'or 
chemically-treated water which flows from a 
holding tank hack to the toilet for subsequent 
reuse • * 

Onsite System — a self-contained system which 
provides both treatment and disposal of 
wastewater on an individual lot 

Opportunity Costs-r- monetary* value qf 
potential benefits lost as a result of a water 
quality action T s 

Organic-Matter — carbon-containing wulmtaiice 

Organic Waste Discharge— wa>tc normally 
containing oxygen*demanding carbon ' 
compounds 

- • } 

Overland Flow — land application technique in 
which wastewater is sprayed onto gently 
sloping ground planted with vegetation 

Oxidation Pond— a natural or man-made pond 
where wastewater is processed through, the 
interaction of sunlight, wind, aquatic 
organisms, and oxygen 

xi 
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* Pathogen — disease-causing organism* 

Pathogenic— diseadfe-causing r 

. PCBs— polychlonnated biphenyls, a group of 
extremely persistent chemicals used jn 
electrical transformers and capacitors ; 

Peak Demand Rate Stricture — increases 
price of water at high consumption periods, 
etTe>t: of leveling out "*ater usa^e 

Per Capita Daily Consumption — amount I 
-consumed per person per day 

' Percolation — downward flow or filtering of 
water through pores or spaces in rock or soil 

, Percolation Test — tesKor measuring the 
ability of ^oil to permit downward flaw or 
permeahihty of water ' 

* « 

Permeability— the degree to which a 
^uh^tance is capable of being penetrated 4)y 
water 

Permeable. — quality of an aquifer that permits 
water to\mo*e through \\ 

' pH — hvdrogen ion concentration in a solution 

Point Source Pollution — pollution that is 
discharged from a single location such as a 
pipe > 

Pollutant Loading— amount of pollution 
contnhuted hy a^given pollution source over a 
lime period 

Polychlonnated Biphenyls (PCBst-a group* 
' of toxic persistent chemicals used in making 
transformers and capacitors 

, Polymers-chemical compound consisting of 
repeating structural units ^ 

^ Ponding (Parking Lot, Rooftop)- -occurs 
when a structure is designed so that rain water 
will collect within its boundaries arid will exist 
at a specific location at a controlled flowrate, 
rather than running off uncontrolled 

Poiwitfr— open spaces or cracks in rock that 
might full with water 

* 1 

Precipitation— process when; chemicals 
comhinelto produce a compound that can be 
easily re^noy^d from a solution » . 

Present Worth— the sum of money that must 
be placed Ion deposit at a given (interest rate 
. when the>broject construction begins to provide 
funds for (he anticipated expenditures 

Pressure feewer — collection system in which 
wastewater i*» pumped under pressure from 
homes into a central treatment or disposal 

faulty ^ \ 

Pretreatmeint- treatment of an industrial 
w.i ste* before! d charge, to a\ municipal sewer 
svstem » 



Pre treatment. Effluent Standards- 
concentrations or amounts of toxic chemicals 
that may be discharged lo publicly-owned 
treatment works. * 

Primary Clarifier— sedimentation^ank used 
for removing settleable solids during primary 
treatment 

Primary Impact — an effect directly related to 
a program or a project such as noise ai>aOciated 
with the construction of a wastewater 
treatment plant 

Primary .Waste Treatment— first stage of 
wastewater treatment, removal of floating ^ 
debris and solids by screening and , 
sedimentation 

Prohibited Wastes— wastes not allowed to be 
discharged to "a pufelicly-owned treatment 
works 

Public Participation — involvement of citizens 
in the decision making process 

Pump Station— facility located along a sewer 
to maintain the flow of wastewater under 
pressure 



Rapid Infiltration— lai^d application technique 
an which wastewater is applied'to land and is 
allowed to percolate through the soil anj enter 
the groundwater, thereby treating tte 
wastewater 

Responsiveness Summary — document 
prepared by a planning agency indicating 
briefly to the public how*decision makers have 
dealt with the acttojis, comments, and opinions 
nf thp nuhlic 

Retrofit Devices — modifications to be installed 
on existing eqjCut>ment 

Revenue bond — financial bond which the 
community Rays for through fees for the use of 
a, facility 



Secondary ClajHfter — sedimentation tank 
used for removal of settleable solids and scum 
'created during secondary treatment 
» 

Secondary Impact effect indirectly caused 
by a program or project, such as community 
growth irrauced by wastewater treatment 
facilities 

Secondary Treatment — microbiologicaf ♦ 
treatment of wastewater to consume organic 
wastes usually in the presence of oxygen 
Floating and settleahle solids, arti about 85 
percent of oxygen demanding suhstances and 
suspended solids are removed Disinfection with 
chlorine is the final stage of secondary 
treatment. ' ^ 

Sediment Detention Basin— structural 
facility for temporarily storing stormwater 
runoff, during which time sedirflent isYemoved 
by settling 

Sedimentation — a nonpoint source of pollution 
laused'when construction disturbs the soil and 
sediment is washed ttom the construction Mte 
and enteT^-urhan -.tormwater. also more 
generally, the settling out of solids in 
wastewater or stormwater hy gravity # • 
** 

Seepage Bed— type of absorption system 
which usas a* wide trench partially filled with 
'gravel or crushed stone and covered with >oj1 
Piping distributes treated sewage evenly 
throughout the £>ed for Seepage into, the ground 

Separate Sewer — collection system which uses \ 
a sanitary sewer to carry only wastewater, and 
a storm sew^er to carry runoff from rainwater 

Septage— the solids collected in septic tanks 
over many months of operation 

Septage Treatment — treatment of the solids 
collected in septic tanks over many months of 

upci avion • • ' 

Set Price Rate Structure— each group of 
customers pays a set amount for any amount of < 
water consumed 
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Saline — containing chemical salts, such as 
sodium, potassium, and magnesium 

Salt Water Intrusion— the seepage of 
saltwater into/resh groundwater, ofWi caused ■ 
by overpumping the groundwater 

Sanitary Sewer — collection system which 
carries wastewater produced in homes and 
industry, a separate collection system carries^ 
sWrmwajer runoff 

Sanitary Wastewater— refers to wastewater 
produced in homes and industry, and separate 
from stormwater runoff 

Saturated Zone— layer below the watei table 
where all cracks and pores afe filled with 
water 
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Sewer Interceptor— pipe which carries flows 
from the coflector sewers in/the drainage basin' 
to the |»int of treatment of disposal of the 
wastewater 

« 

Sewer Lateral— small sewer pipes in the *" 
street to which the individual users connect 

Silviculture— a phase of forestry dealing with 
the establishment, development, and harvesting 
of trees 

Sludge — concentrated solids removed from 
sewage during wastewater treatment 

Sludge Digester— heated tank'where 
wastewater solids can decompose biologically 
and the odors can be controlled 

Soil Pfohle— a graphic representation of soil 
components f 

Soluble— material that can be dissolved in a 
liquid to form a homogeneous material 
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^•Special Assessment Bontf— financial bond 
i>sueo* to pay for puhhe improvement* where 
»|*rffU nnd direct htfrtefits pxut payments 
from parties who benefit retire the bonds 

Spray Irrigation —the application oi treated - 
affluent onto land hv spraying to provide 
^imgatiim / g 

Sthbilttation -dt^e-lio'n of't)te oiganic ^olids 
in »ludge so that the\ rtia> be handled without 
causing aTiuisance or health hazard 

Step One Planning initial planning stage for 
water pollution .control facilities a- 
admini^teied through the Const r ottion Grants 
Program % - * * 

Step Two Design drant the second stage of 
pitiiitiiitK wht u a w.ttft poiiuUoiK"ioiil roi 
alternative is de<»ignud us adtnmisterea t.-iiler 
the (instruction (franU Program 

Stream Divergence^ I tering and or dividing 
the flow ui'ur^ of a *.tieam to reduce the^efTects 
of hi£h Hows on the hind surface 

Structural Management Alternative^ —~ 

involve phy*-ica I entities" for delaying, blocking, 
or trappmg pollutant- As compared to 
nonstructural apprc/ache-., they are often 
exffen^ve * 

Structural%lethods — construction of physical 
^ »'ntih#»s Uu (M iving hlurking ^ir trapping 
pollutants 

Submain «*ewei» connecting Literals to mains 

Subsidence Preventive — "use^f groundwater 
^injection to prevent m>i\ from subsiding or r 
settling excessive! > 

Supernatant— the, relatively clear^hquid that 
% form> on the top of the digested sludge in the 
second tank of .1 two-stage anaerohic digestion 
protest 

Surface Water— accumulation* of water on top 
of the ground. >uch as lakes, streams, and the 
(N eans 

Suspended Solids (SS>— tin> pieces of solid 
pollutant* in sewage that caUse cloudiness ana 
requir£*%£cial treatment to remove 



thickening — separation of a> much water as 
possible from sludge by gravity or flotation 
lech/nques • • 

Tftjal Dissolved Solids— trte%>tal amount of 
dfssolved organic and inorganic material 
containe&in water 



Idxic Chemical —one 

ubstanco.s. it appear' 
Kl'A 
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Transpiration — loss of water from plants 

Trickling Filter -a secondary treatment 
or»»^*»s>* w'here wastewater seeps through a film 
uf microorganisms -grow in^ on stones 01 a 
synthetic medium A-» the wastewater tnckle- 
tiiiough the media, the.mu roorganlsms , 
metabolize mo»t of the organic pollutants 

Turbidity — cloudv condition in water due to 
suspended silt or organic mattei 
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*iJ01 Plan— local plan for wastewatei treatment ^ 
facilities under the (\>nsti ut Hon (iranf 
Program of the EPA, the number refeis to a 
section ofthe^Clean Water Act 

201 (Facilities) Planning— deal* with the 
planning, designing, and construction <>{ ii>cnl 
wastewater^treatment facilities 
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Plan — reg:onftK state or areawide plan toi 
water quality m^Tagement. the number refers 
t&f section of i^t-Vlean Water Act Y 

208 (Water Quality Management) 
Planning— water quality plannmg with <i 
state, regional, 01 areawide scope provides 
guidance for individual 201 facility plans 

0 ~ — ^~ 



Unit Processes— individual funcgoning parts 
of a whole system 

Unsaturated Zone- -soil layers above the 
water table, where water adheres to soil 
particles and wi!l not flow to a well 



User Charge 1 Fee)— prices charged to ti> 
consumers of various public services 



Vacuum Filter— a cylindrical drum 11 lie 1 
whiih uses a vacuum to separate the sondb 
from the water 

Vacuum $ewer — collection aysWm in which a 
cerftral vacuum source maintains a vacuum on 
small-diameter collection mains 
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Wasteload Allocation — the maximum 
pollutant load that a facility is legally 1 
permitted to discharge to a water body 

Water Quality Management (208) 
Planning— planning for the maintenance of * 
clean watei at the state, rejaonal, and areawide 
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levels 

Water Quality Standard— levels of pollution 
parameter* o? stream conditions that must l>e 
maintained to protect desired uses of water 

Water Recharge— adding water to an aquifer 
either hv spreYidinL' on the* ground surface or hv 
direct injection through wells" 

Watershed— * the land area that drains into a* 
stream or river 

Water. Table top surface of the Groundwater 

Wet Air Oxjda^ion — proce** of hreaking down 
solids in wastewater under conditions of high 
tempeiature^und pressure 

Wetland**— low l>ing Kinds which frequently 
have standing water on them, such a* swamps, 
marshes, and meadows Wetlands esaentialk 
aYe pollutant tiaps m natural environment* 
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Chapter 1 

Role of 



Advisory Groups 

Irving Hand and Dennis W. Auker 



Will They . 
Listen To Us? 



Anyone who participates on an advisory, 
group will ask at some point Who cares 
about what we say, and will they do 
anything about it 7 This is an advisory 
group s most important concern. It is at tfye 
heart of key issues concerning the role of 
advisory groups 

• Why have an advisory group? 

• Who should fye the members ofan 
advisory group 7 

• What should an advisory group do 7 

• How should an advisory group be 
organized 7 / 

What makes an "advisory groug 
orthwhtle? 
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The' understanding of these issues 
they are dealt with will go a long way in 
determining whether or not an advisory 
group is effective 

There is no absolute guarantee for success 
in the work of an advisory group. However, 
the chancesV(pr success are better if the 
advisory group . 

• Has* a balanced membership 

•*ls (interested and willing to devote the 
necessary time 

• Understands what is expected of all 
participants 

This Jast point is espeaally important. 
Advisory groups need to realize their role, 
and the useful things they can do to help 
m hieve clean water goals. It is essential 
tfiat there is no confusion about their 
work. 

! 

From the outset the United States 
Environmental Protectoop Agency (EPA), 
the grantee who receives federal funds for 
planning and constructing wastewater " 
treatment facilities, and the advisory group 
i ♦ 



must understand" what is expected of each 
other There can be no hidden agenda. 



Why Have an Advisory 
Group? 

or "What the h 
am I doing here 1 *" 

Public participation is as American as 
baseball The "association" or "interest 

i group" is one important way Americans 
participate in marking public policy 
Grassroots oi ganizaliotib, public interest 

'and consumer groups, and voluntary 
service Organizations all seek 
representation on an equal footing with 
governmental and ecbnomit interests 
Advisory groups^can serve this purpose 

The last two decades have shown that the 
pufjhc qa%play an extremely important 
role in decision making in both the public 
and private sectors Public participation is 
complex and often misunderstood. Not 
inherently "good" or "bad", it can help 
things to happen or it* can bring projects to 
a grinding halt. 

Through water quality management 
planning we are now making progress 
toward meeting our clean water goals. 
These actions affect everyone in some way 
taxes or user fees, availability of clean 
water for recreation, new wastewater 
treatment facilities, effects on growth 
patterns, and new political and statutory 
requirements. The people who will be 
living with the, results should be involved 
in the pfenning The advisory ^group is a 
useful way to get sufli involvement 

Advisory groups serve three important 
functions in w,ater quality planning. They 
can assist in: 

• identifying the public s interest in clean 
water . 

v 
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It'js a Good Idea - 

• making diverse views known to decision 
makers 

• taking local values into account in the 
decision-making process ^ 

Clean water is a necessity of life We 
ignore its degradation at our own risk. 
How wye go about achieving clean water in 
terms of time, responsibility and the use 
of assets I money, manpower, and natural 
resources) is important to the social, 
economic, and environmental well-being of 
the eommumt^as well as the nation 

Achieving clean water involves the 
government, the private sector, -the people 
ol an area, and special interest? There are 
many voices to be heard The forum 
provided by the advisory group ca it help 
harmonize these voices into actions which 
will be of the greatest possible4)enefit 

' * 4 
A plan must fk the needs and conditions of 

fche local area or community Advisory 
group members should be knowledgeable 
about local issues, resources, and potential 
conflicts 

Resolving conflict, if it can be achieved at 
all, can often be accomplished through the 
use of an advisory group Consensus is an 
achievable goal in an atmosphere of open 
communication and understanding 

It's the Law 

Section 101 <e>of The Clean Water Act. 
states 

Hilbln partu ipatmn in the del elopnient revision, ond 
en fort ement of onv regulation, standard, effluent 
limitation, plan or program established b\ the 
Administrator or any State under this Act shall br 
provided for, encouraged, and assisted bv the 
Administrator and the States the Administrator, in 
inoperation u rth the States, shait dei elitp and publish 
regulations specifying minimum guidelines for publu 
participation in such pnKesses 

The 1977 Clean Water Act and EPA • 
regulations implementing the Acf require 
public participation when developing and 
carrying out water quality management 
plans Each state and agency conducting 
208 areawide planning must have an 
advisory committee Advisory commifrees 
are required in 201 facilities p'lannmg-wU^ 
for large, complex, or controversial 
projects The EPA's Rules and Regulations 
govern the formation and functioning of 
these advisory groups 



Who Should Be the 
Members? 

There should be a balance of 
representative interests in the membership 
of an Wvisory group. The EPA regulations 
specify 

• Private citizens 

• Public interest groups 

• Public officials 



• Representatives of organization^ with 
substantial economic interests in the plan 
or project 

Having such interests represented 
important if a politically acceptable watei 
quality management ^y^tem i^ to be 
developed ^ 

Size of Membership 

'j'here is no magic number for the size of 
^n advisory group It should not be so 
small as to bfe unrepresentative, or «o Jarge 
as tt^ecome unmanageable A dozen 
like-minded people may make a very 
congenial group, but thei^. 
recommendations and advice may be 
highly suspect because they mn*y not 
represent a full range of community 
interests A group of fifty would have 
difficulty in setting mutual lv agreeable " 
meeting dates, in organizing, and even 
.greater difficulty in reaching consensus on 
an issue 

The size of the group should be- determined 
on .a case-by-case basis by the complexity 
of the job to be done and the nunVber of 
interested people Time, interest, and a 
pertinent agenda are the*essential 
ingredients for an advisory group that 
expects to function successfully 

Identification o^fembership 

The grantee is charged with the^ . 
responsibility of establishing an advisory 
group This agency must identify the 
private citizens, public interest groups, 
economic interests, and the public officials 
who are interested in or whomight be 
affected By a project The agency musU / 
make active efforts to inform people in the 
area, and get suggestions for potential \ 
advisory group members These activities 
include* 

• Announcements to news media 
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• Written notices to interested 
organizations 



4 



• Public appearances ' ; 

• Direct contacts. * 

During its, first meeting the advisory group 
should check to see if its membership as 
representative. Are any relevant - 
individuals, organizations, or interests 
missing 7 



What Should An Advisory 
Group Do? 

The advisory gioup must recognize that 
the primary xesppnsibihty for decision 
making in water quality management fefes 
with elected officials or their appointees 
£ven so, the role of an advisory group can 
be extremel} useful during tike planning 
process It ^essential that eaTly on a 
well-defined, important role is*established 
for the advisory group * 

Gives Advice . 

* * * 

Th# responsibility of the advisory^roup is 
%his can be an irnportaijl 
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undertaking if several things happen, 
including 

• 1'he group does its homework* in 
understanding the issues ^ 

The group deyelops practical, thought-out 
recommendations- ' 

• The group achieves ^nsej*sujfm support 
of it* recommendations <**v 
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\ group establishes credibility through 
its work 

Remember, the role is to advise 1 An advisor 
ib not expected to become a professional or 
a technician in water quality management 
planning Advisory groups may not be able 
to offer, highly detailed and technical 
judgments However, they should have 
"Chough technical knowledge and an 
understanding of local conditions to 
provide-credible advice' about policy 
matters Advisory groups should make sure 
that the public s views and values are 
communicated to the grantee* 

Wliile gaining competence in water quality 
planning, the advisory group should 
always' remember its responsibility An 
advisory group represents the public It is 
not part of the staff Many advisory groups 
have suffered when they inadvertently 
have became ws^rking extensions of the . 
grantees and theTrstaffs 

Water quality planning is done at several 
-levels 208 planning has a state, regional,' 
and areawide scope The 201 deals with' 
planning, designing, and constructing local 
wastewater treatment facilities Although 
these plans sometimes overlap, they are 
basically compatible Local 201 facility 
planning issues are often addressed in 208 
> planning State 208 planning documents 
are correspondingly used as an 
informational resource in 201 facility 
planning 
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201 Issues * 

• What are the water quality problems 9 

• Are the existing co/itrol facilities 
adequate 9 \ 

• What unique resources does the area 
have that are worth protecting 9 

• How large should a new facility be if it is 
to be cosl-effective 9 

• How much wastewater will the 
population produce 7 ' 

• Where does industry fit into the 
facility-sizing picture 0 

• What about commercial and industrial 
wastewater flows 9 

• How is the total wastewater flow 
estimated 0 



^t^r plan for 
• What geographic.areas wi e facility 



• Is it better to reduce flows 
growth'' 



serve' 



options' 

• What are fHe regional options 9 



208 Issues / 

• What is the economy of the region, and 
how will it develop 9 - 

• Whit will be the future population, and 
how will it be distributed 9 

• How significant is the rural or urban 
storm water runoff 9 

si • What future land uses are projected, and 
^what existing laws* and regulations apply 9 

w 

• How is the state and areawide water 
quality management plan expected to be 1 
implemented and operated 9 

• What are the nonpoint sources of 
pollution in the area 9 

• How does water quality management 
planning relate to other types of local, 
county, and areawide planning 9 How are 

<^ differences resolved 9 



^-fy : 

From such current and future l^uer* the - 
advisory group will select its agenda of 
work, always keeping in mind the overall 
objectives and schedule^ of the pioject This 
should be done with a' clear under^taodmg 
from the grantee as to vyaheie the advnor\ 
group can be most helpful The fcroup ^ 
should determine if it has the resource* to 
deal with those responsibilities, and then 
develop a course of actun 

Also the progress of the, project Jiould hv 
monitored as it relates to the agenda ot the 
advisory group Tff do thi* effective!) 
efforts must he made-to mcnga>e the 
understanding and competency of the 
group members The training ae^ion* 
offered by the EPA and the grantee cm be 
of assistance 



Makes Recommendations. 



The advisory group assets public offici 
irt their final decision-making 
•responsibilities It offers recommendation* 
to these officials on the important i**ue* 
involved in water quality planning 

Promotes Dialogue 

Fhe workings of rhe advisory group should 
encourage constructive coipfrrrrmcationand 
understanding among all parties 'Ihis Kind 
of "give and take" is extremel\ important, 
.throughout the planning process It will 
help to develop 

• Mutual respect tor various viewpoint* 

• A willingness to take ail considerations 
into account 

• The ability to arrive at recommendation^ 
that serve the public interest 

In order to promote dialogue each member 
has the dual responsibility of representing 
as clearly and accurately as possible 
his/her ideas, and of listening carefulh to 
the views of others Often this key 
responsibility is overlooked However 
efTective advisory groups have members 
who are good talkers and good listeners 
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'Responsibilities of the 
Grantee s 1 

The granUte is expected to provide support 
for the activities of advisory groups, and 
consider their recommendations. The EPA 
regulations address a number of the 
responsibilities of the assisted agency' 

• Establish advisory groups 

• Infonn people in the affected area 

• Receivewggestions as to the make-up of 
the advisory group 

• Provide information 
staff support 

• Carefully consider advisory group % 
recommendations and requests, and 
respond to th 

• Transmit the advisory group s 
recommendations to the decision-nvakin 
officials * 



technical skills, \nd 



r 



Responsibilities of Advisory 
GrAup Members 

Becorofe knowledgeable of the needs 
and values of the community 

Listen to the viewpoints of all 
advisory group members 

At^nd meetings rggularfy 

Take actions ajrid rfresent findings to 1 
the grantee 

Help mobilize community suptx>rt for 
water quality management decisions 

s 

The advisory group internets with many 
agencies and interests 



• Involve the advisory group in a public 
participation program 

Communication is crucial to effective water* 
quality planning and implementation A 
liaison often conducts relationships 
between trlK^rrantee and the advisory 
group The* effectiveness of the liaison can 
be fudged through a few questions T% this 
person comfortable in working with people 
in an advisory group-agency relationship 9 
Are the activities of the advisory group 
relevant and mutually agreeable 7 Are" the 
requests or recommendations^of the 
advisory group receiving reasonably 
prompt consideration 9 Is the aojvisory 
group receiving sufTinent'supjfo^ 7 



How Should An Advisory " 
Group Be Organized? 

An advisory group should determine the 
details of its own organization. Time 
should not be wasted in establishing an • 
elaborate structure* Time should be spent 
dealing with activities that the'group - 
determines are important 

Choose Officers 

Minimal organization should mcluaj^a 
chairperson and vice-chairperson K 
temporary leader may be chosen for the 
firsj few meetings After the members have 
become better acquainted with each other, 
permanent officers may be elected Officers 
should serve a specified term tone or two 
years' aild be eligible for re-election 

The group may also wish to have a 
secretary and or treasurer Since the 
grantee may provide recording and support 
services, this consideration depends uporf~~ 
the given situation 



Establish By-Laws 



A 

.V 

The advisory gioup may establish its own 
by-laws and rules ot procedure, or mav u^ 
something which is more formal and 
generally recognized such as "Robert's 
Rules of Order' ; The group should not £et 
' bogged dowi Hi^etermmin^/ormal ot 
detailed' procedures so that the reaBy 
important jnatters can be accomplished . 
without delay 1 h ■ 

Schedule Meetings and Agendas * 

A regular schedule for meetings- should be 
estabhshed as soon as possible However, 
this determination may -be/tel^y^ until 
Che membership is' relatively certain 
f perhaps after the first two meetings) It is 
an important decision where 1 busy peop4e N 
are involved^ and conflicting schedules can 
bring last mtfiute complications 

Meetings should be scheduled, as 
necessary, a^nd have an agenda They 
should be announced as far in advance as 
possible ar>d should be open to the public 
An .opportunity for the public to comment 
should be provided at each' meeting 



Regular attendance at meetings should be 
expected A policy concerning the number 
of acceptable consecutive absences by a 
member'should be established If a member 
misdWmore than the jJccepted number, ^ ] Q 



he/she should be requested to reconsider 
participation on* the advisory group 

Set Budget 

/ * 

The financial resources needed for the 
advisory group activities should be 
determined jointly by the grantee and the 
advisory group This'coiild include 
technical assistance and payment for 
reasonable out-of-pocket expenses such a- 
educational material* and field trips 
Provision can be made for these needs, in* 
the budget of the grantee w ith the / 
agreement of the EPA 

Appoint Subcommittees 

Depending on how the advisory group 
wishes4to proteed, subcommittees mav be 
estab fished to investigate and develop 
recommendations on specific issues 
Technical assistance may be provided if the 
group desires expert advice from someone 
othpr than thp grants nr its consultant 

Similarly, information should be sougM f • 
frnm rpputahlpv rynplp und int$»rpsts in thp 
community 'fhis will help to insure that 
advice to the grantee take^ lpto account 
every appropriate resource and v 
consideration^ • ^ 

Recommendations' made to the decision 
makers shouftl be made through the 
advisory #roup, not subcommittee* *f the» 
"j^roup Subcommittees should make * 
'^recommendation^ onfy.to the advisorv 
grob^ as a whole 

T^ke Action 

As fully as possible advisory group actions 
' should express the consensus»of the 
members Depending on the situation, • 
una^tfrhous actions may or may not be 
achievable. Gaining a significant . 
consensus, not just a simple majority, 
should be a general objective 

The advisory group is^f forum It provides 
an^opportunity for the presentation of 
widej;anging view's and judgments It -j 
provlues the opportunity for argument, 
debate, and the resolution of conflicts It 
provides the opportunity to hear the fact*, 
to become aware of individual concerns, 
and to appreciate theVmbtional climate* 
that may bear on an issue 



Present Findings 

The preparation of various memoranda and 
short reports presenting the views and 
findings are f papt of the group's 
responsibilities'* Just as important, these 
activities should be visible teaii parties 
involved through meetings, pl&ess releases, 
and other efforts This will help the 
community to g^in an understanding about 
water quality issues, and how the 
community might best deal with them The 
work of the advisory group should help 
provide a >ound basis for taking actions 
v 

What Makes An Advisory 

Group Worthwhile? ' 

* * 

What happens to th^pecommendatiSns of - 
advisory groups } The answers given to thus 
question" reflect the usefulness of the, 
group „ 



Are the recommendations simply ignored 9 
Are the> listened to and thpn rationalized 
awa\' ? Do they generate qistions which 
require (urt her consideraUai\ind response, 
perhaps including a modification of the* 
recommendations 9 Are the 
recommendations folldwed 9 Every advisory 
fpDup sjhould periodically answer these 
questions Simply put, the group s 
recommendations should be monitored If 
the recommendations o£ the,advi»ory group 
' are being ignored or are not being followed 
in any significant way, members should 
determipe why this is happening The 
immediate reaction should not begone of 
hurt feelings and rejection t 



Additionally, the advisor^ group should 
attempt to determine its credibility does it 
have credibility? if not, why not 9 does the 
membership reflect the community 7 is the 
work regarded as meaningless? is the 
group perceived as being under someone's 
thumb, and therefore highly suspect 9 * 

The group can strive to make its e^brts 
worthwhiJe^by 

• Developing a program that is important 
to the community and decision makers 

• Being certain that*recommendations are 
-well thought.out * 

• Being persistent in following up on 
recommendations 

• Being protective of the reputation of the 
advisory group* , . • I 

£ot its j>art the grantee should 

• See that the advisory group has staff 
support and access to informati^ri * 

• See that the advisory group ptays a role 
in the overall public participation program 



• t^um that rarJ\M^ 



the advisory group are carefully , ^ 
considered 

Remember, the advisory group is just one 
eieYnent of a larger public participation - 
effort The time and effort undertaken in 
advising the grantee can ma^ke a big^ 
difference in realizing the maximum 
benefir*ffom >vater quality management 
planning 
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Attention should be directed to whether or 
not the- advisory group is dealing with the 
right issues Perhaps the issues simply are 
not important'to the community or to the 
decision makers If this is the case the 
advisory group must decide whether to 
convince the community and decision 
makers of the importance of the issues, or 
modify the work* program to address 
different issues 



Otizen Review Task 
Representat ives Board Force 



Advisory 
Group 



Public Informational , 
Hearing Meeting Workshop 



the (id\ is#*r% tfrnttp /«. one rrumY pubttc participation opportunities * 
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Case Study 



Can an Advisory Group Make A 
Difference? 

Gettysburg, Pennsylvania 




Introduction 

Ir*the summer of 19,79 the Gettysburg Municipal 
Authontv - Advisory Croup held its first meeting^Mhree 
vears u/ier the Gettysburg 201 Wastewater Management J 
Facilities* Plan had been completed and approved by the 
Pennsylvania Department of Environmental Resources' 

The complexities of designing a water quality 
management system which meets with public approval 
had agawn become a seemingly impossible tAsk The 
uncoordinated and sometimes contrary goals of state, 
local, and federal agencies became apparent The result 
was the halt of facilities planning, with the process 
returning to preliminary planning ln^Step One 1 and 
preparation of an env iiuiuikmiUu impact statement 

The specific circumstances surrounding this <?ase,are 
indeed unique The basic problems, however, ar^e repeated 
in Mmilar situations across the nation The question is, of 
course* 4 ^ - 

Can an advisory group make a difference 9 



"fhe Arrangement ^ 

In the ea*ly-4#70's regional facilities were favored by 
planners Accordingly, the Gettysburg'Plan called for a 
regional plant what would serve not only Gettysburg but 
. also four townships surrounding Gettysburg Between 
1976 and 1978 the task of developing a nnutuaJ agreement 
between the townships and the Gettysburg Municipal 
Authority for service and financial arrangements was 
underlain It was finally secured in 1978 During the 
same period, the Authority worked w^h the National 
Park Service to resolve the concern that future 
development permitted or prompted by the sewage «y«tem 
would intrude on the beautiful historic surroundings of 
thepark 



Background 

Uitated m south central Pennsylvania, Gettysburg is most 
commonly reco^n^ed for the Civil War battlefield 
surrounding tha town. The wastewaCer'treatment^nt at 
Gettysburg became "inadequate for the treatment of wastes 
Vfn the. 1960s In 1969 tfie Pennsylvania Department of 
f Environmental Resources (DER^ informed the municipal 
authority that the plant was in vfciation of the state's 
Clearf Streams Law, and that corrections had to be made 
By 1973 the additional pollution load placed on the system 
by increased development and excessive storrowater 
infiltration^rompted the DER to order a- construction ban 
on new development until the situation could be improved 
During this period it became obvious that a new 
treatment plant was needed A consultant was hired to It 
begirt Step One planning for'a new facility During the 
facility planning period flow controls and water j 
conservation corrected the infiltration and overload 
problem to the degree that the ban could be temporarily 
hfted A schedule was developed fot constructing new 
fauhtie*, but opposition to the plan mourned 



A Delay 

The Authority was prepared in 1978 to apply for a Step 
"Two design ^rant 1 However, ytt to be signed was a 
memorandum of agreement between six groups The 
Municipal Authority, the DER, the U S Environmental 
Protection Agency (EPA), the Pennsylvania Historical and, 
Mftseum Commission, the National Park Service, and the 
Council on Historic Preservation , 

N 

The CouncitDn historic Preservation in its draft 
memorandum of agreement called for zoning to prevent 
unsightly development in townships adjacent to the ^ 
service area However, such zoning in the conservative 
farm areas'of-southcentral Pennsylvania was impossible to 
achieve The Council documented that a significant 
adverse cultural impact could occur^without such 
restrictions on development A fall-Scale environmental 
impact statement was ordered 
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. A New Beginning and aA Advisory Groyp 

What essentially happened at Gettysburg was that the 
guaN of ojie agency conflicted with the goals of other,,, 
•interests Regional treat/nent plants often spur 
development In some areas this pattern.ma> be desirable, 
but in Gettysburg such development would intrude on the 
national park Tr^is plan conflicted with thp goal.s of the 
Council on H 'stone Preservation Thus, the~planning 
teturned to the beginning of the Step One planning 
process K 

' if an advisors group had b^en in exfetence throughout the 
project 'could it possibly have made a difference in the 
final outcome' The answer would appear tp_ be yes' An 
ajiviNor> group would have been integrally involved in the 
discussions over mutual agreements among the federal, - 
state and local agencies Art advisory group, representing 
the community as a whole, cpuld have been/a unifying 
force in these discussions f 

ThtyGettysburg Advisory Group and Its f 

Activities " , * 

♦ * 
The Gettysburg advisory ^roup was formed in the summer 
i}i 1M79 in accordance with the EPA guidelines for public 
participation Its task was to advise the Municipal 
Authority on 'development of a treatment system which ■* 
would not orm bea^mpatible with'the'goals of stat£ and 
federal agenxie>. but would also meet community go/ils 

' < 'i 

Membership - ^ \ 

ihe Gettysburg advisory grbup membership, a^ selected 
r>> the Municipal Atfthont>. consists of the fol lov ing 
representation " 

• Private citizens ^ 

• I>M&Aie of Women Voters, \ 

• National Park Service 

• Taxpayers Association 

• Historic Gettysburg Adams County 

• Gettysburg Area Chamber of Commerce 

• Retail Merchants Association . , ~ J 

• Builders Association 

• I, -and lords of Gettysburg • , - 

• Four public* officials from area municipalities . t 

Concern 

The initial meetings of the*advisory group^deve loped a 
dialogue t v pica I of newly formed organizations Such * 
quest i otis as Why are we here' and What can we potnibly 
achteie' characterised the feelings ot the new group This 
w not surprising -ance the citizens sitting on this.adv iso/y 
group had witnessed the complex history sunminding the 
" previous plan The proposed project had been controversial 
due k> . ^ 
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the concern over the ability of the <. omnium t\ to afford 
regional system 

• sharing of costs b\ the municipalities «n\ol\ed 

• the planning and zoning* rest ricUons stipulated l>\ tin 
National Park Service 

• the building banMrnplemeritufJ b\ the DKhL and tht 
possibility of future bans if a tieatment facing was n. : 
built withita reasonable tune 



Organization 

At the first month Iv meeting <*f the group, admm isti at i\ c 
responsibilities, budget. ^hd schedu hugger c addressed 
Informational materials were distributed 

At the second meeting the role of the ad\ isorv gioup.ua** 
explained by both the chairman of the Municipal 
Authority and the Public Participation * oordmator ol Hn 
EPA A briefing about thy historv of tKe project was 
given Following this discussion the group considered the 
role it way expected to play One of* the concerns noted 
was that the-aci\ isor\ group might 'Ind its*-|f m the 
thankless role of being arbitrators between all the paiUe- 
involved y, 

After'the first two meetings the group -til! had not 1 
selected permanent officers However, during- the third 
meeting a permanent chairperson was elected f 



Initiatives 
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After discussion of .organizational and procedural matter- 
at fne second meeting, the gr.oup cho-e to hear a progress 
report from the repj^sentatn es of the consulting firm 
preparing the environmental impact statement 'Kl£> for 
the EPA It was hoped *h at this report mi£ht help the 
group better understand its role Indeed, this, did occui 
/During the presentation it became obvious that the degie* 
of investigation into, water supply was inadequate in the 
eyes of the advisory group The citizens in the advisors 
group are acutely aware of watei supply problems, as the\ 
have seen many oY their neighbors wells i<*Mlry The 
advisory group suggested that th* E IS consultant take a 
more in-depth look at the water^iipp^ problem t*ince it 
would potenJjd^re^ictd&^l^menPjn the futiure. 
Deduce the'needed srzenTfthe plan't, ana* jeopardise the 
f cost -effectiveness of a regional system 



The advisor^' group ended its ^cond meeting by 
requesting the EPA Public Participation Coordinator to % 
•delay the public hearing scheduled onj^ie EfS until the 
advisory group could analyze anchwomment publicly on the 
information being developed by the tul^ consultant Thev 
requested that an agenda and pertinJnt materials he -~% 
•distributed in advance of theVhird mftetmg so that they 
would have better opportunity to prepare 
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What Does Gettysburg Meairto You? 

At the beginning of the second meeting the group was^ll 
struggling with "why are we here 7 " By the end of the 

-meeting. th^|' had made two Mgniftcant 'recommendations 
This was done even though t^ie group had n© officers, and 
was not sure of thg,expectations of the federal and state 
agencies The group took the initiative and appears to 
have f)efsuaded those involved to take a close i; look at the * 
complexities of overall planning for the municipal 
wastewater treatment facility The group also requested 

1 an ^opportunity to analyze and comment on the EiS 
information being developed before a public hearin'g was 
held ' " - 

At future meetings the group will be reviewing, 
evaluating, and commenting on the information being 
developed for the EIS Major area> of concern include 

P Where are the focal points of future growth in the 
Gettysburg area, and what implic itiun> will the> have in 
regard to planninu thi> water pohution cVitrol project > 

w f 

• What are the alternatives inci jding" innovative 
technologies and multiple use option^, available for 
meeting the water quahtv goal-' r 

• What acethe needs, of the community and what 
* alternative^ will be acceptable y> the>i*mmunity' ; 

• How can the con^rns of the interested parties be 
nHHr**s-^»d in a fair and equitable wav 7 

During the third^ meeting the g/oup continue to review 
the progress' of tl^e environmental assessment being 
developed for the EIS The group had recommendations 

* well as many questions^ the consultant preparing the 
document Although, it kv still unknown whether the 
advisory group ran help in achieving a roore feasible 

* wastewater treatment system, it iscjpr that they plan to 
ask worthwhile. But "sticky 1 quesCiorfs^Such actions will 
likely enchance the coordination among agencies and 
clarify >deci«ions made during the planning process This 
atmosphere, alone. can be beneficial in helping to achieve 

s a. solution whichSs^ compatible with the goals of various 
Jgencies while meeting the needs of the community It 
Avould appear that lfoe group'has now established its 
identity, has- a definite idea about its role, and is ready to 
make a significant contribution to^the water quality 

* management planmng^and decisioh-makinjj prcjcess 
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Selected Resources 



Municipal Wastewqter Management Citizens Guide to Facility Planning FRD-6, 
Publication Number EPA-430/0-7 9-006 Washington, DC U S Environmental Pr&tection 
Agency, -February 1979 263 pp 

4 

This handbook is designed to acquaint citizen leaders with important decisions 
that need to be made in.managing municipaF wastewater The book lists key 
decision joints throughout the planning process that are critical to the facility 
plan and the community, identifiers environmental*, economic and social 
considerations* affecting these decisions; discusser citizen input, and helps 
citizens understand the legar tools'to facilitate their involvement. It is a good 
reference book it is available from General Services* Administration *8FFS>, 
Centralized Mailing Lists Service, Building 41, Denver Federal Center, Denver, 
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PubFic Participation in Programs Under 'the Resource Conservation and Recovery Act v 
the* Safe Drinking Water Act end the Clean Water Act, Final Regulations, Title 40; 
Chapter 1, Part *A "'Federal Register, Vol 44, No Part V Washington. DC 
Environmental Protection Agency, February 4 16, 1979 pp 10286- 10297 / 

* This document presentence relies and regulations for public participation 

including the Clean Water ^ct of 1977 It deals with advisory groups in' detail, 
including both the responsibilities of the groups and the EPA 

Stale and Local Assistance, Grants for Construction of Treatment \Vorks, Title 40. 
Chapter 1. Part '35" Federal Register, Vol 44, No 23, Part VI, Washington, DC I" S 
Environmental Protection Agency. February 16, 1979 pp 1*0300-10304 

This document presents the rules and regulations for public involvement in the 
wastewater treatment Construction Grants Program 
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Chapt^i 

Public . > 
Participation 

E Drannon Buskirk, Jr., Dennis Auker, ancMrtfing Hand 



Abraham Lincoln said in his Gettysburg 
Address that government is "of the people, 
by the people, and for'the people In tjie 
earh years of this nation, citizens had direct 
access to government decision making s 
through opportunities such as the town 
meeting The local government would take 
no major actions unless approved by persons 
tit the meetisg Through time, expanding 
government and growing population have 
markedly diminished direct citizen 
involvement in decision making Democracy 
b> representation has become the rn^tjor 
governing mode 

An effective representative democracy is 
dependent upon officials knowtyig and \ 
responding to, the needs atnd views of the 
citizens .Unfortunately, in many areas a^ 
communication, gap exists between t^e 
people and their public servants In an - 
effort to improve the situation, public 
participation is^iqw mandated in such laws 
as the Clean Water Act to reduce the gap 
k between citizens anq government 

This handbook is not an in-ddpth guide 
on public participation techniques. The 
purpose of this handbook is to 
introduce advisory group members to 
some general principles about citizen 
involvement, as well as to outline the 
things an advisory group 'can do to 
help make public participation 
programs effective. 



Public Participation in 
Pttnning 

4 

In rr\any cases over the years, water quality 
planning has not generated a great deal of 
public involvement This fact is not 
surprising"; however, given the widespread 



cynicism and apathy in our society with 
regard to government programs In ♦ 
addition, wastewater management does not 
usually excite most citizens Unfortunately, 
this lack of interest and involvementoiten 
leads to inappropriate plans and facilities 
In many cases these planning proposals 
either lack support and are ignored, or 
they generate "last niinute" controversy 
and opposition In the end the public pays 
for the delays and mistakes not only in 
tejsns of tax dollars, but also in terms of * 
undesirable environmental, economic, .and 
social impacts 

* 

Fortunately, there are good examples of how 
pubhc involvement has contributed to » 
workable and acceptable solutions to water 
quality problems These situations show 
that steps can be taken to improve citizen 
participation in water quality planning 

Public participation is not easy and does* 
not guar ante? that the goals ofa program t 
will be met However, both the positive and 
negative experiences with public 
participation'show that if citizen support is 
needed to irrfplement a proposed project, the 
citizens must somehow be involved in the 
project's planning 

Good planning Jan lead to the selection of 
the most effective and efficient water quality • 
management alternative, but requires more 
than just professional, or technical - 
competence It must provide for an ^ 
integration o/^i community's -economic, 
social, environmental, and political values 
in decision making Such values can only be 
incorporated through a significant effort to 
involve the pi\blic in ail stages of the 
planrrmg process , 
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be a discussion of^ie purpose of a particular 
project and what is to be accomplished The 
specific objectives of a pijoject will determine^/ 
the schedule and elements of the public 
participation program. 



Legal Requirements 

The Clean Water Act of 1977 in Section 101 
states . * 

* Public participation in the development, revision, and 
enforcement of an\ regulation, standard, effluent 
limitation, plan or program established by the 
Administrator or any State under this Act shall be 
provided for, encouraged, and assisted by the 
Administrator and the States The Administrator, in 
cooperation with the States, shall develop and publish 
regulations 'specifying minimum guidelines for public 
participation*tn such processes 

This mandate not only applies to facility 
planning (Section 201 ) f but also to the Water 
Quality Management Program (Sections 208 
and 106), the Clean Lakes Program (Section 
— -<Jl4), and the National Pollution Discharge 
Elimination System (Section 402). 

The term "the public'" in a general sense f 
means all of the people. However, there are 
^rsually a number of segments of the public 
which can be identified for specific projects 
or programs Water quality advisory 
committees are required to have 
^rnembership from four broad categories- 
J^prfctate citizens, members of public interest 
9 groups* such as environmental and civic 
organizations, public officials such as elected 
representatives and civil servants, and 
representatives of organizations with 
substantial economic interests such as , 
developers These four categories can also be 
used as a^guide for the o\ferall public 
participation program to ensure that a 
' cross section of the public is represented or 
directly involved. 

As mandated by the Clean Water Act, the 
United States Environmental Protection 
Agency (EPA) has issued regulations to \ 
further define the public's role in water 
quality planning These regulations set 
standards for several EPA programs These 
'general regulations deal with: agency 
responsibilities, informational materials, 
time schedules, legal requirements, public 
hearings, public meetings, advisory groups, 
and the forms of consultation with the 
public Individual program regulations 
implement these general standards by 



establishing specific requirements The 
regulations for wastewater treatment 
facility planning and for water quality 
management planning are of particular 
interest to advisory groups 



doling 



facility PI 



Facility planning regulations call for either 
b.asic or full^cale public participation 
programs. Facility development in the 
Construction Grants Program proceed 
through three stages' Step One (planning), 
Step Two (design), and Step Three 
(construction). * All projects at the Step One 
stage must meet basic minimum 
requiremen£s for public involvement To 
meet the public participation requirements 
a grantee must develop a public information 
program designed to bring about public 
involvement in the earliest stage of the 
decision making The agency must also have 
a program for consulting tfte public 
throughout the facilities planning process, 
including the selection of the professional 
engineer j It must mq^ude an outline of the 
public participation program in the plan of 
study submitted with a Step One grant A 
more extensive public participation work 
plan must be submitted at a later date The 
work pltm and a fact sheet about the project 
must be distributed to lnterested^foTtos and 
inaiylJfttakwJJie agency mu*CconsultNyith 
the public wnerrcnrrrm and Future 
situations are being assessed, and when plan 
alternatives are being evaluated It must \ 
hold a public meeting when alternatives are 
' largely developed, but before a plan is 4 
selected. It also must hold a pubjic hearing 
to discuss the recommended alternatives - 
prior to the adoption of a facility plan 
Responsiveness summaries which document 
citizen comments and agency responses to 
activities such as plan evaluations, public 
meetings, and pubhc*heanngs also must be 
done. Finally, the agency must include an 
evaluation of the effectiveness of the public 
participation program in the facility plan 
submitted for final approval 

All projects must meet basic public 
participation program requirements. A more 
intensive public involvement effort is 
justified for complex or significant projects 
quch as those that need advanced waste 
treatment or require an environmental 
impact statement In these situations, EPA 
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regulations call for a full-scale program with 
additional participation elements and 
responsibilities 

The grantee must hire or designate a public 
participation coordinator who is responsible 
for carrying out the public participation 
work plan. The grantee must hold a public 
meeting early in the facility planning 
process at the time when current and future 
situations are being identified (instead of 
waiting until the alternatives are largely 
developed). The grantee also is expected to 
estabhsji an advisory group shortly after 
acceptance of the Step One grant award, and 
to provide technical training^for advisory - 
group members and local officials. The EPA 
estimates that approximately 30 percent of 
Step One projects will trigger a full-scale 
program. 



Water Quality Management 
Planning 

V 

-The Water Quality Management (WQM) 
program was originally set up to develop 
comprehensive plans for state and regional 
water quality management; one goal of 
which was to provide an umbrella under 
which local facility planning is carried out 
However, since this rhitial phase of WQM is 
mostly complete (most initial WQtyl plans 
have been approved by EPA), the focus of the 
program has changed. Over the years it has 
become apparent that inadequate attention 
has been given to the study of nonpoint 
source* pollution problems and solutions 
Therefore, the WQM program now addresses 
specific nonpoint source pollution problems 
jn areas such as agricultural runoff, urban 
stormwater runonfand groundwater 
contamination. The concerns of WQM 
advisory groups are also reflecting this 
change in emphasis. 

Some similarities exist between the facility 
planning and WQM program requirements 
jgr public participation These include 
general provisions for information, 
consultation, public participation work 
programs^jpeponsiveness summaries, and 
balanced advisory group membership .In 
addition, WQM regulations set public 
participation requirements which relate 
more specifically to WQM grantees 

All WQM grantees are required to establish 
and maintain a citizen advisory group, an 
important part of public participation in 



WQ^l planning activities WQM advisory 
groups advise oft goals and priorities, review 
and comment on grant applications and 
work programs; assist with public 
participation, consult with tHe agency 
throughout the planning process, submit 
comments; raise issues, and monitor WQM 
activities 

Additional public involvement actions are 
also required Early in, each stage of the 
WQM process (which includes the^ 
development or revision of WQM plan.s, 
state strategies, annual work programs, and 
State/EPA Agreements) each agency must 
notify the public about the proposed goals 
and scope of proposed actions and must • 
schedule opportunities for consultation with 
the public and the advisory group Each 
agency must also establish a continuing 
program of providing information including, 

a ere appropriate, fact sheets explaining 
posed actions in layman's terms More 
cifically, WQM^ agencies are required to 
hold a public hearing on draft WQM plans-or 
plan revisions and a public meeting on draft 
annual work programs Responsiveness 
summaries documenting citizen comments 
and agency response must be prepared after 
each meeting or hearing 

All public participation activities, including 
those of the advisory group, should he 
integrated into WQM planning activities 
and reflected in the work program for each 
activity. In addition, a separate public 
participation work program must be 
prepared and be made available to the 
public Work program requirements are 
discussed in detail later in this handbook 



More Than a Se^bf Recjtfirements 

In considering the public participation needs 
for a project, there is room for flexibilityjpnd 
creativity Each project is different, anc 
every community has resources-it can diaw 
upon in carrying out a public involvement 
program The advisory group is one of these 
resources 

When developing a community involvement 
piogram, the following general principles 
should be kept in mind' 

• A good program entails careful planning, 
even Jjefore the project formaHy begins 

• As decisions are made, citizens must get 
feedback on ^ow their concerns and views 
have influenced these decisions 

• Participation activities must be keyed to 
important decision points in the project 
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Program Implementation 

Regulations of the EPATequire that 

agencies shall conduct a continuing 
program for public information and 
participation in the development and 
Implementation" of water quality plans and 
programs This continuing program l^t 
main elements information giving 
< notification* and information receiving 
< consultation* Thexare the essence of 
effective citizen involveme7tt«jlJw Jboth rffte 
necessary for dialogue between parties 

All public participation techniques are 
either information giving or information 
receiving For example, fact sheets, 
newsletters,, and seminars basically convey 
information fiom thjfc planning agency to the 
public Other approaches such as public 
meetings, surveys? and advisory groups 
facilitate information flow in the other 
direction 



Choice of Appropriate Techniques 

Public participation activities are not done 
for their own sake, or merely to meet the 
letter of the law They must serve some 
purpose in the project Choosing appropriate 
techniques depends upon the objectives of 
the stage in the planning process. These 
objectives include tasks stfch as clarifying 
project issues, identifying problems, and 
developing solutions The overall purpose of 
public participation activities is to improve* 
and support decision making. This can only 
happen if public participation techniques 
are linked closely to key^ decision points and 
project objective^ 

Public participation techniques can Help 
meet program objectives to varying degrees 
Howev^ some may be counter-productive \i 
they are used at the wrong time" The 
situation is similar to a mechanic using a 
hammer for a lask do$e better with a 
wrench As an example, consider the 
practice of using only public heanngs in the 
pubiic participation process Public hearirtgs 
are designed to rJfcerve formal testimony 
which will mm£ legal requirements They , 
normally occur shortly before final decisions 

^^aw* made There is little two-way interaction 
between the agency holding thc'^c^rmg, 
and those who participate. Thus*, formal 
public heanngs should notbcused if the 
objective i*> to have give-and-take - « 

discussions with citizens An effective pub Re 
participation program is likely to require } 

, several techniques - 



The general rule is that no one technique 
works best all of the time. Advisory 
groups should make sure that the 
planning agency doesn't fall victim to 
limited or over-used techniques. 

V 

Choosing appropriate techniques depends 
upon tbe objectives at various stages in the 
planning process, and other considerations. 
Although WQM and facility planning have 
their unique aspects, they have similar 
planning elements. Thev include 

• Identifying problems 

J 

• Establishing goals and objectives 
Compiling data 

• Developing and evaluatu^alternatives 

• Selecting a plan 

• Implementing and revising a plan 

Both types of public participation techniques 
— information giving apd information 
receiving - are used with each planning 
element, but emphasis may vary because of 
changing ol receive- For example, the initial 
stages involve identifying real needs and 
problems and collecting data on existing 
and future situations Information-giving 
approaches such as fact sheets and news 
releases can interest the community about 
the project, and start to establish on-going 
support t 

Other techniques are.also available 
Consultation activities can be used to 
commarucate the opinions and values of the 
public to-the planners In fact, these 
information -receiving activities are 
required prior -to the selection of 
alternatives Advisory groups, meetings, 
and workshops are possible consultation 
activities 

Wisconsin Several public participation 
techniques were used in facility planning in 
Milwaukee Faced with a 1 5 billion dollar 
project,' the citx initiated a large-scale public 
information program to make the citizens 
aware of the wastewater problem and 
^potential Solutions. The program involves 
the extensile use of local newspapers, 
spe^fter bureaus, and workshops designed 
to give people experience in the facility 
planning process 
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v Later in the planning process, alternatives 
are developed and evaluated. At this stage, 
instead of determining needs and problems, 
clarifying project issues and tradeoffs 
becomes more important. Information- 
giving technique* such as briefings, 
seminars, and responsiveness summaries 
may prove -useful. Consultation or informa- 
tion-receiving techniques such as public 
meetings, Surveys, workshops, and 
advisory groups can be quite helpful at thrs 
planning stage However, ^ch of these 
techniques is not suitable for every 
Objective. Therefore, a combination of 
techniques may be necessary to meet all the . 
objectives. 

The problem remains in selecting the "best 
technique at the right time Objectives, of 
course, fiurnish some guidance, but other 
factors must also be considered Aspects 
such as the specific strengths and 
weaknesses of individual techniques, their 
requirements in money and time resources, 
personnel who will have to administer the 
technique^, and the fikely receptivity of the 
community to certain techniques — are 
other important considerations 



Resources and Corrijnunity Attitudes 
* 

Financial resources, staff resources, 
administrative abilities, and attitudes all 
play an extremely important role in 
establishing an effective public participation 
program 



1 N ■ 

Public -Participation techniques 

* * 




Notification 
(Information Giving) 


Consultation 
(Information Receiving) 


Newsletters 


Advisory Groups 


N^ws Releases 


Public Meetings 


Fact Sheets • • 


•Public Hearings 


Brochures 


Task Forces 


Briefings 


Surveys 


Seminars - 


Workshops 


Radio or TV Announcements 


Interviews 


Responsiveness Sum manes 


Review Groups 


Telephon^ftet lines 


R^Fbrendums 


Summaries of Reports 


Phone-m Radio Programs 



\ ; 

All public participation programs cost 
money. If good public involvement lsVuly 
desired, adequate funds must be allocated. 
Of course, available financial resources are 
seldom plentifu}. If funds are scarce it is 
even more important that thfe advisory 
group help the grantee seleclthe techniques 
for the program that are most cost effective 
Local knowledge can help the agency ' 
determine the least costly way of getting the 
public involved. Local resources and existing 
communication networks should be used 
wherever possible It is possible to have an 
effective public participation program/ 
without imposing heav> financial burdens 
on the coirimunity. 

Staff resources, including availability 
and technical competence, influence the 
success of programs. The advisory 
group should urge the planning agency 
periodically to assess the pttblic 
participation program by doing the 
following: 

• Determine whether puhlte 
participation needs are oeing met 

• Assess the effectiveness of the 
techniques being used 

• Ask whether all legal requirements 
are being met 

• Determine whether work tasks are 
being accomplished in an orderly and 
effective manner 

/• Assess the ability to keep track of 
^management and budgeting for the 
techniques being used, 

•^©^termine if there is sufficient 
supervision of technical staff. 

The advisory group should be 
continuously informed i>f developments 
in the public participation program*. In 
order to play an effective role,, the 
advisory group can designate an 
individual or subcommittee to work I , 
closely with the agency public 
participation staff. 
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/Community attitudes, although less 
I tangible than financial resources or staff 
Nihilities, are no less important In this 
context jtfhat is perceived, even if erroneous, 
i * as important as what is real For example, 
'a_Delph*! survey is a powerful technique for 
reaching consensus. However, because the 
technique involves a panel of experts, it may 
not be supporte^by community residents 
who may resent the presence of experts and 
their inputs 

Advisory groups can help the planning" 
agencies stay attuned to what area 
* residentsVfeel about elements, of the 
public participation program. 

These mailers such as choice of techniques, 
implementation resources, and community 
,attitudes are be*st dealt with together . 
through the public participation *vorkp!an 



Public Participation Workplan* 

The EPA public participation regulations 
estibhsh a mechanism through which the 
planning agency can deliberately plan 
ahjead, and choose p^lhc participation 
techniques to njatcfrTtng schedule and 
objectives of the project This mechanism 
is a public participatiorvAvorkpIan The 
workplan is required m'both facility 
planning and water quality management 
programs^ Advisory groups are to be 
consulted in the development of the ' 
workplan The workplan must contain 
yfhe following Wbrmation 

• A proposed schedule for public * 
participation activities to impact major 
decisions, including consultation points 
where responsiveness summaries are 
required 



• An identification of consultation and * 
notificaiuon techniques to be used 

• The segments of the pubhc targeted for 
involvement, • 

i Staff contacts and budget resources to be * 
devoted to public participation # ' 

• The coordination of facriityand WQftl 
public participation. 

' The workplan is intended to serve as a 
public information document on the project 
Because the workplan links public 
participation activities to specific decisions 
and schedules, citrzens are able to use the 



workplan to gain a better understanding of 
what to expect from a project. The workplan 
should build p"ublic participation acuities 
into the projec^in developing a workplan. 
therefore, the grantee must match objectives 
at various stages of the process with 
appropriate techniques The knowledge and 
experience a£the advisory group members 
shoujtl be used'to assure that the public 
participation program outlined in the 
workplan makes sense for the community 

Vermont. In the towt^of St George it was M 
necessary to involve residents of a trailer park' 
in wastewater facility planning, even "though 
they would not be connected to the new 
sewage colleciion system This involvement 
was necessary because the citizens made up 
a substantial portion of the voting public, 
and at some later time the homes of these i 
persons may be connected to the new sewage 
system However, since the project would \ 
not directly affect the homes of these 
citizens, it was unlikely that publw 
participation techniques such as publk 
hearings and public /nee tings would be 
effective Therefore, other techniques were 
chosen The project workplan for St George 
calls for the distribution of informational 
' flyers, survey questionnaires, and personal 
follow-up visits by members >of the advisory 
group ' v ■ 

The workplan must be of sufficient scope and; 
detail to serve as a basis forjudging the 
adequacy of proposed public participation 
activities It also Jiust be a working gnide 
forxarrying out the activities For example, 
nuher than^impty mentioning that 
consultation" will take place at a specific 
pomt, the workplan should lrfdicate the 
kinds of techniques that will be used for 
informing the pubjic and consulting with the 
public, the purpose and target audience of 
each activity, publicity methods, 
descriptions of products such as fact sheets, 
approximate completion dates, and plan or 
project objectives* 
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Questions for evaluating a public 
participation program and workplan 
include 

• Do the proposed activities meet the 
regulatory requirements 9 

Is therl a good balance between 
information-giving (notification) techniques 
and information -receiving (consultation) 
techniques 9 

• Do the techniques match project and 
operational objectives 9 - 

,• Will the proposed public participation 
techniques reach* aJ! of the target public? 9 

• Does the progranv relate to key decision 
points in the planning process 9 

• Are sufficient financial and 
administrative resources allocated to 
accomplish the public participation 
objectives 9 

• Does the workplan provide for adequate 
feedback to the public about its information 
and opinions? 

Water quality planning agendies have # 
flexibility m developing the workplan 
contents, and the detail necessary for 
managing effective public participation For 
example, although the regulations do not 
require it, many WQM agencies will 
continue to require%9e*parate workplans for 
each problem-solving project involv/ng 208 
grants The^key is adaptability Planners 
must-adjust workplans to fit changing 
situations. All that is required is that 
'agencies and their advisory groups remain 
sensitive to the needs of public participation, 
and strive towards common-sense public 
participation programs. 




Main Points 

Through citizen involvement, public 
participation aims at improving water 
quality plans by reducing costs and avoiding 
undesirable economicf^nvironmental, and 
social impacts. Public participation is not a 
guarantee of resolving conflicts. The goal of 
public participation is to improve decision 
making, and to devejop solutions that people* 
can liv^p with. 

There are three general principles for* 
community involvement' (Da good "public 
participation* program entails' carefuJ . 
planning*, even before a project formally 
begins, (2) participation activities must be 
keyed to important decision points in the 
project, *3J as decisions are made, citizens 
must get feedback on how their actions arid 
opinions have influenced the decisions. 

Public participation techniques basically 
accomplish one of two functions infonratij 
giving 'notification) or information 
receiving ' consultation j Their use depends 
upon the objectives associated with different 
stages in the manning process, and other 
considerations such as resource 
requirements and probable community 
receptivity 

The advisory group, itself one type of public 
participation, should provide information 
and recommendations which will help a 
- planning agency run a successful public 
participation program For 201 facility 
plans, all ftill-scale public participation 
programs have advisory groups Some basic 
programs also use informal advisory groups 
Xll water quality management pfbgrams 
have advisory groups v 

As mandated by the Clean Water Act, the 
EPA has estaoliajjed public participation* 
regulations dealing with agency 
responsibilities, time schedules, information 
materials, public meetings and fwanngs, 
advisory groups, and other forms of citizen 
involvement. Project workplans are the 
mechanism for bringing together the djyerse 
aspects of public participation programs. 
Advisory groups can, kelp develop 
workplans. and assist in assuring 
common-sense public participation 
programs. 



Puttie matting* art a type of public participation 
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Case Study 
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Many Forms of Public Participation 

Pennypack Creek, Pennsylvania 
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This case study involves three municipajities near 
Philadelphia, Pennsylvania Pennypack Creek, which is a 
tributary of the Delaware River, runs through a green bek, 
which is the only undeveloped area left adjacent to^ 
Philadelphia 

In the early 1970's, the l^st.populous of the municipalities, 
Bryn Athyn, applied for a grant to build a spray irrigation 
treatment system About the same time, two neighboring 
townships i Abingdon and Lower Moreland) applied for 
funding to extend-an existing sewer interceptor line along 
the Pennypack, and transport wastewater to a Philadelphia 
treatment plant The regulatory* agency indicated it would 
not fund two separate systems in the same service-area The 
three communities would have to agree on one system 

Bryn Athyn was adamant on having the other 
municipalities join its spray irrigation system Bryn Athyn 
and the Pennypack Watershed Association, a priyate 
conservation group, thought the interceptor plan was 
undesirable for several reasons 

• Exportation of water from the central watershed 

• Onsite systems and small package plant* that were 
recharging the Pennypack Creek watershed would be 
phased .out 

• Lower Moreland treatment plant, which is a principal 
source of pollution, would become the sole source of flow into 
tfre headwaters of the creek , • 

Differing opinions among the three municipalities led the 
Pennsylvania Department of Environmental Raeources to 
ftudy spray irrigation and other alternative** The studies 
supported the desirability of spray lrrigatidn, b<rM$ryn4 
Athyn had to get the two townships to agree^or substantiate, 
why the state should force the two ^townships to join the 
system 



Public Participation Activities 

The Pennypack Watershed A^ociation and Bryn Athyn 
undertook many public participation efforts in order to 
increase public understanding 

• Established a citizen advisory' group for responsible < 
sewage planning 

• Prepared information leaflets about project facts 

• Solicited signatures, of local citizens on petitions 

• Developed a mailing list ancT mailed pertinent 
educational information 

• Identified who would be affected directly by the project 
and contacted them 

• Held small public meetings in neighborhoods to discuss 
the facts 

• Brought the wastewater issue into the electipns for the 
Lower M^el.and Township Board of Commissioners 

• Held a public hearing at which proponents of spray 
irrigation turned out in large numbers to support the 
project * 

Following a public hearmf, the state recommended a grant 
for the spray irrigation system However, the Townships of 
Lower Moreland and Abington still favor the interceptor, 
and have appealed the state's decision in the courts 
\ 

Significance * 

The Pennypack Watershed Association in conjunction with 
Bryn Athyn used an extensive public participation process 
It consisted of many techniques to help them win grassroots 
support for the alternative 
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Lessons to Learn 

In order for Pennypack Watershed Association and Bryn 
Athyn to develop a treatmerrtfacihty which they thought 
. would£e most beneficial tothecomniuruty, it was necessary 
to develop public understanding ofjthe issues Three 
objectives had to be met 

1. Communicating project information to the general public 

2. Identifying and informing. potentially -affected parties 
3 Providing opportunities for the issues to be discussed 




Five different public participation techniques' were used to 
meet these object i res 

• Citizen advisory greup gave nsibiht£to the effort, and 
brought ajjzens directly into the planning process 

• An information program educated the public about the 
technology and the real issues 

• Personal contacts provided interaction with many citizens 

• Neighborhood public-meetings helped- to inform and . 
involve other citizens 

• A well-attended public hearing culminated the effort, and 
provided a formal opportunity, for comment on the project. 

The Pennypack Watershed Association andtryn Athyn, 
thus, were successful in developing public support for the 
project by using a combination of public participation 
techniques It is very unlikely that they would have been as- 
successful tf only one or two techniques had been used. 
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Water Hotline 

Bartow, Florida 
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The Centra] Florida Regional Planning Council has 
responsibilities as a water Quality management (WQM) 
agency In ah effort to involve the public in the WQM 
program, this agency installed a telephone alert system 
called "Waterhne " Citizens in a three-county area could 
bring cases of discharge violations, and health or safety^ 
hazards in surface waters to the attention of the WQM staff 



The Waterhne was a direct telephone line manned by an 
answering service all the time. Calls received on the 
vVaterline were returned by the staff within twenty-four 
^hours (weekends excepted) Based upon these calls a 
thorough examination of proBlems was conducted 
Out-of-town callers could call collect l ; 

The Waterhne received about ten calls per week One case 
concerned a shopping mall next to Lake Parker in the city of 
Lakeland An anonymous Waterhne call reported that the 
mail maintenance company was dumping parking lot 
sweepings on the lakeshore' The" WQM staff reported the 
situation to the Florida Department of Environmental\ f 
Regulations <FDER> It took two visits from FDER officials/ 
and the threat of coun action to force the company to clean 
up the dumping pile 



Significance 

The Water|ine had two areas of significance One was tHe 
impact of calls from inflividuals. The dumping case 
generated city officials' interest in the WQM program for 
the first time The response to this technique showed 1 
LaKeland officials that the water,quahty management * J 
program could help to solve local problems 



In general, the Waterhne gave citizens a direct line of a 
communication to the WQM staff k also gave the staff a 
sense of public priorities and issues, and helped to identify 
new problem areas The Waterhne could be maintained 
indefinitely at small expense 

TheCentral Florida Regional Planning Council, by using 
the Waterhne, met five important public participation 
needs These needs included 

• Increased public awareness 
•'Identified problems 

• Increased agency responsiveness 

• Communicated information 

• Achieved at relatively low cost 

The Waterhne techniquehelped to make the agency directly 
responsive to public concerns Problems were ldantifred by 
making it easy for those familiar 1fath water problems to 
communicate their concerns to the appropnate % agency 
Information was communicated by establishing a direct 
person-to-person, two-way information f)bw between the*' 
public and the water quality management agency The cost 
of manning the phones was low compared to the costs of 
techniques such as public hearings and surveys 



The Waterhne techn^ue worked well at achieving ce: 
objectives However, it would not be as* useful in mee 
other objectives, suCh as clarification of lssuesoT^earcr? 



consensus 
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Public Participation Techniques 



Benefits 



^7 



Drawbacks 



Advisory Groups 



An ad\ isorv group consists of a group of 
citizen* who gne advice to an agency 
devei oping a plan 



information to community 
tes feedback 



• Tra 

and fa 

• Formulates solutions 

• Clarifies goals, objectives, and issues 

• Increases access-to representatives of establishing credibility x 
varied interests ' # Group can become relied u)pn as sole 



Time-consuming participation 
Some group member* may dominate 
Gr%up may feel like a rubber >tamp 
Group may have difTicuitv 



public participatioV^echnique 



Public Information Programs 



Public information programs are 
earned out on a continuing basis Press 
releases, mailings, advertisements, 
displays, radio anp! television 
presentations, films, and legal notices 
are involved 



Communicates basic information 
Reaches a large num&er of citizens 



• One-way communication 

• Can appear as "public relations" 
propaganda 

• Does not by itself constitute a public 
involvement program 



s 



Open Informatiop ^Meetings 



Open information meetings present 
technical or programmatic elements to 
a general audience before or during the 
life of a project. Audiovisual 
presentations, briefings, and seminars 
are types of information meetings 



• Conveys information with 
opportunity for immediate public 
comment 

• Identifies problems and recommends 
courses of action 

• Presents opportunity to answer 
citizen questions 



• Limitations on time which can be 
spent discussing issues 

• Domination of some participants 

• Often needs experienced and skilled 
staff to run effective meetings 

• Difficulty in conveying technical 
information at a meeting 



Public Hearings* 



PubWc hearings include a formal 
agency presentation, citizen 
presentation, andean official record of 
the proceedings Public hearings.are 
required m most governmental 
decision making 



• Provides forum for citizens to gain 
information or challenge decisions 

• Dives opportunity for formal, 
"official" comments 



• 'One-way communication ^ 

• Vocal minorities may dominate 

• Technique may appear as a token 
effort " fc 
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Benefit* 



Drawbacks 



Task Forces 



The task force aids in solving specific 
problems. It is usually linked to a large 
ongoing participatory body such as an 
advisory group. » 11 

I 



• Focuses attention on specific issues 

• Can develop recommendations in 
short time • 

• Promotes group interaction among 
different interests 



• May not represent the public 
adequately 

• Sometimes requires a, lot of staff 
time 



Surveys 



Surveys can range from personal 
interviews to telephone and mail 
questionnaires. 



• Provides direct contact with public 

• Reaches a larger number of people 
than are usually involved in projects 

• Can promote interest in a, project 



• Usual ly does not give opportunity for 
in-depth discussion 

• Personal and telephone interviews 
use up a lot pf*staff time 

• Unless Carefully planned, surveys . 
usually do not generate a Significant 
response j 



Citizen 'training 



Training is normally pmyrded through • Gives citizens^a better 

short courses, workattops, and gaming understanding of technical issues * 

simulations. ^ n ^ *■ j • 

• Better equips citizens to advise on 

projects 

Enhances perspectives on project 
» oojectives, decisions, and constraints 



• Reaches only a relatively , few 
citizens j 

• Difficult to plan and run ah effective 
technical training program fqr citizens 

• May take on the appearanci* of "busy 
work" \ 
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Selected Resources 



Need More 
Information? 



Advisory Cofhmission on Intergovernmental Relations. Citizen Participation in the . ^ 

American Federal System Washington, DC. 1980. 

- This document addresses the importance of public participation and why it will % 
increase in importance in the future. Single copies may be ordered free of charge 
from the Advisory Commission on Intergovernmental Relations, Washington, DC 
20570. The document may be ordered in quantity at cost from the Superintendent 
of Documents, Government Printing Office, Washington, DC 20402 

"Grants for Water Quality Planning, Management, and Implementation " PederahRegister 
Vol. 44, No. 101, Part II, Washington, DC U.S Environmental Protection Ageney, May 23, 
1979, pp 30016^-30042 * 

This document contains the rules and regulations for public participation in the 
Water Quality Management Program. Copies of the Federal Register are available 
through libraries Contact your local reference librarian 

"Public Participation in Programs* under the Resource Conservation and Recovery Act, the 
Safe Drinking Water Act and the Clean Water Act, Final Regulations, Title 40,- Chapter 1 - 
Part 25 " Federal Register, Vol. 44, No. 34, Part V Washington, DC' US Environmental 
Protection Agency! Bebruary 1% 1979. pp. 10286-10297 

t The implementing regulations which address the legal responsibilities of the 

funded agency and the advisory group in relation to public participation Your local 
reference librarian will be able to tell you how to obtain copies of the Federal 
Register. 

Rastatter Clem L*, ed Municipal Wastewater Management Citizens Guide to Facility 
Planning. FRD-6 Washington, DC U.S Environmental Protection Agency, Office of Water 
Program Operations, January 1979 263 pp 

A publication prepared by the Conservation Fpundation, Washington, DC, which 
provides a selected and extended discussion of activities pertinent to the 
responsibilities and work of advisory groups. It includes discussion on public 
participation This publication can be obtained by wntmg to Genera 1 Services 
Administration (8FFS), Centralized Mailing Lists Services, Building 41, Denver 
Federal Center, Denver, CO 80225. Be sure to mention the FRD nuniBer and the 
ytle of the publication 
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Rastatter, Clem L., ed. Municipal Wastewater Management. Public-Involvement Activities 
Guide. FRD-7 Washington, DC U S, fenvironrpental Protection Agency. Office of* Water 
Program Operations, January 1979 125 pp - 

This document was developed for a training-program on citizen involvement m 
wastewater facilities planning. It consists of several parts facility planning, and 
public involvement. The latter part consists of public participation requirements 
under the Clean Water 'Act, EPA regulations, pubhc participation program 
*e|emer$t^ public participation tools, implementation issues*; arjd the rewards of 
•phblic involvement in facilities planning. This publication is available from the 
, v (jenera^Services Administration (8FFS), Centralized Mailing Lists Services, 
Buildmgf 41, Denver Federal Center, Denver, CO 80225 Include the FRD number 
and the title of % the publication 

"'State and Local Assistance, Grants for Construction of Treatment Works, Title 40, Chapter 
1, Part 35^ Federal Register, Vol. 44, No 23, Part VI, Washington, DC U S. Environmental 
Protection Agenc^/^ebmary 16, 1979 pp 10300-10304 

This document presents the rules and regulations for public involvement in the 
Wastewater treatment Cong^uction Grants Program Your local reference 
librarian will be able to teU you^tow to obtain copies of the Federal Register 

\ • - 
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Chapter 3 



Facility Planning in the 
Construction Grants Program 

Charl^A Cole and E Drannon Buskirk, Jr. 



Facility Planning and 
Construction Grants 



Iyet's face it. A sewage plan,t lacks the 
, appeal of a new park .or public library. 
Must people have lilfc(e 'interesf in sewage 
until it poses a threat Jto the community or 
family This concern may be a health 
problem, a public nuisance, or even higher 
taxes. 



Construction Grants Process: 
„ A Summary 

Why does a community take the steps to 
build or improve sewage treatment 
facilities 9 There are several possible 
reasons* 

i • 

• Voluntary community action to develop 
or improve public facilities 

• Voluntary actiop to remove a public ' 
nuisance or community problem , 

• Compliance with lotal or other public 
health codes ^ 

• Compliance with federal pollution control 
regulations or state water quality 
standards 

• Compliance with a court order. 

While local desires of public health 
considerations may be factors, most 
communities havfc to deal with sewage 
treatment for two reasons The federal 
Clean Water Act of 1977, and State Water 
Qu ality Starfards. 

• Through the Glean Water Act, Congress 
artA^e President have established a 
nawAal goal of waters suitable for fishing 
anoyWimming The Act requires at least 
hdary treatment for all publicly-owned 
vage systems (Secondary treatment 
generally removes 85 percent of BOD and 



suspended solids). BOD, called biochemical 
oxygen demand, and suspended solids are 
measures of p^Uution strength. 
Enforcement of tne^e regulations is ensured 
through the Nationa^Fol juticm Discharge 
Elimination System (NPDESTthat requires 
permits for all wastewater discharges. 

States determine how much pollution 
can enter a water body by establishing 
water quality standards These standards 
are based on the potential uses of the * 
water body. In order to meet and maintain 
these standards,* limitations afe placed on 
industrial and municipal discharges. These 
limitations often determine the type of 
treatment facilities which must be built 
and the level of treatment which must be 
achieved. 

The events or conditions which cause a . 
community to look at its wastewater 
problems .go a long way toward 
determining the outcome. For this 
reason, the advisory group should 
understand from the outset why the 
community is developing a wastewater 
facility plan. 



The Grants £»pce6s 

No matter what initiates the, planning, 
most communities wanfc^a federal grant to 
help pay for new or ungraded treatment 
facilities. These granis are available 
through the, Construction Grants Program. 

Three main governmental bodies are 
'involved in the^jfefstrjiction grants process. 
They are the local agency, the state 
agejicy, and the United States 
Environmental Protection Agency (EPA). 
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Recognition of 
treatment need 



Comoiet'on time 




v 2 /ear 



1 /ear 



The construction grants process 
can take two to ten years The 
average is about fu e years 



How does a community geUa grant 9 
First comes the preapplication stage The 
municipality seeks to have its project 
placed on the state "priority list," which is 
a statewide ranking of proposed projects in 
order of their importance. Jn ranking the 
projects the state follows an approved 
procedure involving several factors, 
including % 

• • Severity of the pollution problems 
' • Number of people affected ^ 

• Need to preserve high-quality water 

' bodies » 

• National priorities 

• Availability of federal grants and local 
funds 



If the state agency determines that the 
project deserves high priority and the EPA 
approves, the community becomes eligible 
for federal funding The next job for most 
municipalities is to select a qualified 
engineering-planning consultant, if one is ■ 
not already involved- 
Choosing a qualified consultant is a 
crucial decision since the firm will conduct 
most of the planning. In addition to 
technical competence, \fhe consultant 
should b^ able to demonstrate flexibility, 
and show sensitivity for local concerns 

The municipality and consultant*meet 
informally with state and EPA officials, in 
a preapplication conference to review 
requirements for submitt>ng a grarit 
application. The municipality and 
consultant then ppepare a plan of study 
describing the nature of pollution j 
problems, the study tasks, and costs for 
conducting this work The community next 
submits a plan of study along with an 
application for a' Step 1 planning grant to 
the state and the EPA. The application 
contains several items, including* 

• An explanation of how the community 
will finance the local share of the project 
cost j 

• Name of an authorized representative to 
act on behalf of the municipality 

The state and EPA bothTeview the plan of 
study and the application Upen approval, 
^Ehe EPA awards a Step 1 grant; which 
covers 75 percent of the planning cost 
Some states provide additional assistance 
The town then enters' the facility planning 
stage and becomes a grantee. 



Planning Stage 

t ^ 

Good planning of wastewaterareatment 
facilities means more than just technical 
expertise. It means taking mto account 
community characteristics, social vahies, • 
environmental concerns, and fiUmcial 
capabilities People must work together to 
incorporate these from the beginning. 
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The facility planus aB 'actual document 
that is submitted to the state 
environmental agency and ttf EPA. Its 
objective, is to develop a cost-effective 
solution t6 the pollution control problem. It 
must balance the desired degree of 
pollution control against economic, social, 
and environmental costs. The facility plan 
has to provide Answers to many questions 
* Some of the more important ones are 

• Does the facility plan accurately define 
and verify the extent of the problem 7 

• How does the project fit *nto the water 
quality management plans -for the region 
or area f i e . 208 planning) 7 • 

• Does the project call for a reasonable 
seuage collecting and treatment reserve, or 



What are the plans for efficient operation 
and management of the system 7 



' Public Participation 

Public involvement early in the project, . 
especially in the planning stage, is t^£ best 
way of dealing with ^hese Questions, and, 
ultimately l gaining public support for 
financin^any new or rehabilitated 
facilities 

Public participation makes good sense for 
many reasons 



is there an excess capacity* 



• How will the reserve capacity affect 
community growth 7 

• What are the project s impacts oiythj£ 
environment 9 / 4?' 7 

• What is the plan for mitigating aa^erse 
environmental impacts 9 **^ V 

• Is the project cost -effective 7 . That is, will 
it achieve the needed degree of-follution p 
control at the least cost in money%nd 
adverse environ mental effects 7 

• How will Uhe project^e financed 9 What 
will be theTinancial jMpaet on the 
commumtv and indiAual households 9 4 \ 

• Has a fatr user chWge system been 
established to pay for plant operation and 
maintenance 9 



• Incorporating public values 

• |je5Hiting in better facility plans 
•insuring reasonable cosfs 

JJ* Bringing added community benefits 
y*f • Resolving controversies 
, • Gathering public support 



Specific public participation requirements 
for facility planning are cpvered later in 
this handbook 




Consultant 
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Design Stage , 

When the facility plan is complected it is \ 
sent to,£he stajie for approval. It is then 
submitted to tfie EPA for a Step 2 grant m 
for design of the facility The EPA reviews 
the facility plan to determine, among other^ 
things, whether significant adverse 
environmental impacts wilLresult from the 
project If the EPA determines that.such 
impacts exist, an environmental impact 
statement *EIS) must be prepared If no 
significant impacts will result, the-Ef A 
„ will issue a finding of no' significant impact, 
1FNSI1 and will approve the facility plan 
A Step 2 design grant is then awarded 

\yhen the Step 2 grant is awarded, the 
consultant prepares detailed engineering 
plans and specifications The community 
also has several tasks It must establish 
user charges — a system of fees to pay for 
thTe operation, maintenance, and 
management costs of the facility It must * 
make arrangements for payment of the 
local share of the construction costs It 
must prepare plans for the operation of the 
facility, including, if necessary, industrial 
pretreatment of wastewater When these 
plans are complete, the grantee submits 
them to the state and the EPA for review 





Construction stage 




Construction Stage 9 

If the designs' and specifications receive * 
state and EPA approval, the grantee, now 
enteVs the construction stage A Step 3 
federal grant will often pay 7#percent of 
the eligible construction costs of the project 
(85 percent i£ the project qualifies as an > 
innovative"6r alternative approach). Some' 
states provide additional grant assistance 
for planning, design, and construction The 
communrty then advertises for bids for the • 
construction work in accordance with local ^ 
ordinances,' state laws, and EPA 
regulations. If the successful bidder s 
qualifications meet EPA requirements, the ■ 
contract is awarded 

•The construction ^begins' on the facility. 
While construction continues, a manual far 
the operation and maintenance ofllie ^ 
faci^ityis prepared When constru^ion is 
completed the state and the *E PA conduct 
final inspections The EPA then makes a . 
final audit 

Finally comes the operation and v 
management of the facility This is 
possibly .the most difficult part of the 
project and is often overlooked Every 
measure should be taken to be sure that 
the "community can live with whatever 
facilities are built Qnce the construction is 
completed, EPA grant assistance ends The' 
community must pay 1Q0 percent of all 
operation and management costs^ 

These three stages —.from the beginning 
of Step 1 to the end of construction — can 
requise seven years or more Facility 
plaryiing alone takes 17 to 36 months It ' 
^Ifa^epends upofi the size and complexity of 
the project: 

Advisory groups should watch that 
planning proceeds with a minimum of « 
delays. In these inftationary.times this 
is crucial. 
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Facility Planning and the 
Advisory Group X 

The community must eeek adequate public 
in^olvenfent.throughbut the facility 
planning process. ~~ ' 4 



Public Participatioii Program' * 

All, Step 1 (facility planning) projects must 
meet certain basic requirements for public 
involvement. However, small project* 
involving minor sewer rehabilitation or 
minor upgrading are exempt from most 
public participation requirements. Where 
public participation is^ necessary, the 
grantee- 

• DevApte a public information program in 
the early phases of decision making 

•.Has a program for consulting the public 
throughout the facilities planning process, 
including the selection of the engineering 
consultant if feasible 4 

• Includes an outline of the public 
participation program in the plan of study 
accompanying the Step 1 grant A more 
extensive public participation wqrK -plan 
musl be submitted no later than 45 days 
after the Step 1 award 

• Distributes the work plan and fact sheets 
to interested groups and individuals 

• Consults with the public when 
assessment of current and future situations 
and alternatives are being evaluated 

• Holds a public meeting when the cost 
effectiveness of the alternatives is 
determined, but before any plan is selected 

• Holds a public hearing to discuss the 
recomhiended alternatives prior to 
adoption of a facility plan 

• Includes an evaluation of the 
effectiveness of the public participation 
program in the facility plan. 

Complex ^controversial, or significant 
projects justify more intensive public 
involvement. The EPA Regional 
Administrator orders a full-scale public 
participation program when the oroject, 
warrants an environmental ijnpact 
statement, advanced waste treatment is 
involved, or the Administrator determines ' 
that more active public participation is 
needed. ^ 



In addition to Ifteeting the requirements of 
the basic public participation program, a N 
grantee wt^i a full-scale program: 

• Hires or designates a coordinator to carry 
oot tht public participation workplan 

• Holds a publrcmeeting (instead uf 
general ^consultations) early in the facility 
planning process t at the time v*hen current 
and future aquations are being identified, 
and initial- alternatives are being screened 

• Establishes an advisory group shortly 
after acceptance of the Step 1 grant award 



Planning Steps 

The facility planning process has several 
planning steps. On the surface these steps 
may appear sequential, but, in fact, they 
are intertwined Decisions must be 
constantly reevaluated as new information 
becomes available 

The major steps are * , 

♦1 Assessing the current situation 
2. Assessing the future situation 

3 Identifying alternatives 

4 Conducting environmental assessment 

5 Making cost-effectiveness analysis 

6 Selecting the plan 

The advisory group should play an 
important role in the public 
participation program, which continues 
through all of these^steps. 



Many aspects of the 
community's future must be 
considered during the planning 
process 
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Assessing the Current Situation 



Assessing the Future Situation 



Public involvement is crucial in the fiiwt 
step Information overlooked or 
misinterpreted may substantially affect the 
outcome of the facilities planning process 
The severity and extent of existing 
problems should be verified. 

' During this stage the agency gathers 
information on the planning area: 
institutions, population, and environmental 
\— aspects such as water quality Data also is 
needed on existing wastewater "flows, 
treatment syste/ns. and the performances 
of these treatment systems. One special 
- concern is environmental consequences of 
infiltration a nd 'inflow d/V) Infiltration and 
inflow are surface and groundwaters that 
get into the sewer systems Is it cheaper 
<more cost-effective! toprovide treatment 
capacity to compensate for excessive LI V or . 
is it better to repair the sewer system 9 

Advisory groups should watch # 
carefully the assessment of £he ciyreirt 
situation. They will want to be stjre, 
that the data is accurate, that date 
collection methods are thorough, and 
that operation and management of 
existing, facilities are adequate, Before 
going any further, the community 7 
should know what the problems are 
and what is causing them. 



Advisory Group Questions: 
Current Situation 

• Do water quality problems really 
exist? 

« What are they? 

• Are the existing facilities sufficient? 

• Is the soil adequate for on site 
disposal? 

• What unique resources does the 
community have that are worth 
protecting? 

• How does the area wide 308 plan 
relate to the facilities plan? 



Assessment of the fixture situation is often 
the most difficult part oC facility planning, 
and probably has the mostr impact on the 

planning process The advisory group is \ 

made up of a cross section of residents /ho 
know the community For this reason the 
advisory group can play an important role 
in discussing the community's future 
Projections about the future are uncertain, 
and even the experts admit that some 
guess work is involved. This important 
step in facility planning can benefit from 
the expe^jence and knowledge of adw*»or> 
group members. ^ 

A whole series of* issues must be addressed' 

• How is the future population estimated ' 

• How much wastewater will the , 
pbpulation generate 7 * 

• What is the basis for estimating trie total 
wastewater flo*? 

• How does the facility relate to other / 
community objectives such as recreational 
opportunities 0 , 

• How does industry affect the size of the 
facility 9 

• Is*it better to £eek reduced flow,* through 
water conservation, or to build reserve 
capacity for growth'* 

• What geographic areas vull^he fact litv 
serve 9 

• What are the projected land uses* 

Each of these issues has a major impact on 
the facility They warrant more detailed 
analysis and advisory group discussion 

Population Estimates 

Sewage collection and treatment facilities 
can turn bullish population forecasts into 
self-fulfilling prophesies 'Many 
communities have nearly gone bankrupt 
because of oversized and underused 
wastewater treatment plantftsSuch 4 
facilities create economic pressttfes to 
spread around the cost by adding more 
psers In addition to unwanted growth, in 
the early years the users essentially pay 
the tab for nonexistent population To 
avoid paying for more wastewater 
treatment capacity than is actually needed, 
the advisory group should be sure that 
reasonable projections are made 
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Assumptions or calculators shoulcj not be 
accepted without carefw consideration and 
discussion 

The EPA gives special attention* to this 
important issue Guidelines to the 
( cost-effectiveness analysis regulations give 
the procedures for using population 
projections in both 208 area wide and 201 
facilities planning 



Wastewater Generation 

The future need for sewage treatment 

capacity is<ietermined by multiplying the 
total population times the estimated 
wastewater volume per person The large • 
populations can. magnify small errors,in 
per capita p»itrmates Recent studies show ' 
per "capita sewage flows m the range\)f 
50-8*J gallons per day *gpcd> The common 
^timate of 1 < m > gpcd includes flows due to 
infiltration and inflow, and small amounts 
from commercial establishments The 
advisor} grnup should ask for verification 
of the flow-. ^ 



Industrial Contribution 

Joint treatment of industrial and domestic 
waste- produces economies of scale and 
sometimes improved operations However, 
these wastewater mixture's tan make 
biological sewage treatment processes less 
effective The> also can contain substances 
that cau^ problems in >ewers, sludges, or 
land treatment *»} stems 

Since industrial wastes may upset 
'damage) wastewater treatment plants, the 
EPA has issued gene raJ standards for the 
pretreatment of these wastes* The EPA 
requires each federally-assisted agency to 
adopt industrial waste ordinances and 
equitable user charges 

Industrial waste flows should be assessed 
to ensure that the treatment capacity 
reserved for industry is adequate but not 

excessive. * 



Water Conservation 

The EPA requires the community to 
consider wastewater flow reductions in- 
studying various planning alternatives As 
a mimmutn the grantee must assess 

• Flow reduction methods f6> existing 
residential, commercial* and industrial 
sources 



• Future flow reductions achieved through 
changes in local ordinances, codes, price 
strategies, and public" information 
programs 



Stiver Service Area 



The service area is determined by the 
commun^y with the advice of the ■ 
engineering consultant. Regional plants 
have been favored in past years since they 
appeared to offer ease in regulation, 
monitoring, and economies of scale for 
treatment This has not always proveh to 
be the case Also, considering that 70 
percent of the money for wastewater 
pollution control is spent on'the collection 
and transport of wastes, moving sewage 
from one spot to another may not be cost 
effective' 

Small-scale treatment alternatives, 
including individual septic systems, are 
regaining prominence in water quality 
planning The issu^e of sewer pipe sue and' 
service area thus 4ff&tremely important 



Sewer Issue 



Advisory groups should be interested 
in sewers because sewers: 

• Cost 70 percent of water pollution 
control expenditures 

• Are usually not fundable with federal 
monies, but can cost more than $50 per 
foot! 

• Affect future land uses and land 
values 

• Spur development into areas 

• Affect future growth of t£e , i 
community 

• Can have adverse environmental 
effects. 
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There are three basic types of sewers* 
Interceptor sewers, collector sewers, and 
lateral sewers. The interceptor sewers are/"" 
large pipes that gather wastes from 
neighborhoods and communUies Their * 
location can determine where new 
neighborhoods are built, where .industry 
will locate, and where new commercial 
development will occur. Without careful 
planning, interceptors can lead to 
'unwanted development and suburban 
sprawl Interceptor sewers are eligible for 
75 percenftederal grants 
The potential for unwanted growth 
associated withpn interceptor sewer was so 
great in the Gettysburg, Pennsyliania, 
facility plan that the EPA ordered work 
stopped and an e nitron mental impact 
statement prepared 

Collector sewers pick up sewage from ■ 
within the neighborhood itself Collector 
sewers for new communities generally are 
not fundabje. Lateral sewers, the hookups 
from the homes to the collectors, are not 
eligible for federal grants 

The funding policies of the EPA and 
stales, however, are often complex and 
confusing. Advisory groups should be 
aware of those which relate to the 
parpcui^f situation and identify the 
portion of the collection system that 
will have to be paid for with 100 
percent local funds. 



Advisory Group Questions: 
Future Situation 

• How much growth is projected? 

• Are projections consistent with 
community goals and land use plans? 

• What per capita flow projections are 
being used? t _ 

• Are wastewater flow projections 
accurate? 

• Where will interceptor sewers be 
located? * 

• What parts of the community .will be 
served by sewers? 

• JVhat are the environmental 
effects of new sewers? 



Most costs of a sewer system arise from 4 
acquiring rights of way, laying pipes, and 
building pumping stations It costs little 
"more to install a large diameter sewer 
than a small one There is a strong 
temptation to^build reserve or growth 
capacity into the system. Growth capacity 
and location of sewers thus are of 
enormous importance to many 
communities. The advisory group can see 
that the issues are fully evaiuated^uid 
discussed 



Total Flow Estimates 

Daily average wastewater flow is often 
used for the design of treatment works it 
is based op expected future population, per 
capita waste contributions, industrial 
flows, commercial flows, reasonable 
infiltration and inflow estimates, and- the 
impacts of water conservation^From a 
technical perspective it is easy to design a 
plant after the design flow is chosep. 

Unfortunately, much more effort often 
goes into the design of processes rather 
than the more important matter of 
design flow predictions. The advisory 
group should see that this does not 
occur. An advisory group should place 
considerable emphasis on the design 
flow estimate! 



Identifying Alternatives 

There are many ways to collect and treat 
wastewater However, given all the 
limitations of water quality standards, 
regional service area, a/nd cost t 
effectiveness, the community may find that 
only a few alternatives exist 

Asthe number of options diminishes, 
the selection of the treatment processes 
becomes more 3 matter of an 
engineering and economics choice. This 
is why the early work in identifying the 
problem and assessing the current and 
future situations becomes so important' 
to the advisory group. Nevertheless, 
the advisors can still emphasize 
processed that appear the most 
economically and environmentally 
sound. 
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Some of the basic options include 

• No Facility 

Are new or upgraded facilities really 
required to solve existing environmental 
problems? This basic question should be 
answered before any other options are - 
pursued. The performance of existing 
facilities may possibly be improved as an 
alternative to constructing new facilities. 
Recy«ling or pretreatment may reduce 
industrial waste loads Water conservation 
may reduce residential flows Other 
considerations exist. < ^ 

• Conventional Wastewater Treatment 
Alternatives 

Conventional wastewater treatment 
systems deliver wastewater to a central 
treatment facility ^subject the wastewater 
to a series of treatment processes, and 
discharge the effluent into surface waters 
If operated properly, conventional 
technologies can produce effluents of high 
quality, although sometimes at high cost 
These processes are usually time-proven 
and dependable. , 

• Advanced Wastewater Treatment Options 
Do water quality problems really require 
advanced wastewater treatment 9 Advaneed 
wastewater treatment methods may double 
the cost of treatment as compared to 
secondary methods With land application 
as a notable exception, they ofterf consume 
large amounts of energy and chemicals, 
and produce excessive volumes of waste 
by-products called sludges 

• Waste Treatment and Reuse of Purified 
Water 

Water resources are becoming increasingly 
more limited and/or expensive to develop. 
As the cost goes up, the reuse of treated 
> wastewater becomes more attractive Reuse 
currently occurs as industrial cooling or 
process waters, recreational water supplies, 
and agricultural 'irrigation In Lubbock, 
Texas, where irrigation water is scarce, 15 
mgd of secondary effluent is applied to 
2,300 acres of wheat, barley, oats, rye, 
cotton, and sorghum Anxxquifer created 
by the effluent over the decades is now used 
to supply recreational lakes t 




One optwn' is not to build a facility 




Another option is to build a conventional treatment plant 
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Advisory Group Questions: 
Alternatives 

• Is a full range of alternatives 
considered, including small-scale 
options as well as the central 
treatment facilities? 

• Is land treatment seriously 
considered? 

• Is operation and management taken 
into account? 

Is sludge handling and disposal , 
accounted for? / 

• Are there-opportunities to recycle 
k or reuse treated wastewater? 

• How much treatment capacity is 
required? 

• Are innovative and alternative 
technologies considered? 

• Is the plan compatible with the 208 
areawide plan? 
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Constructu)n of onsite treatment systems is also an option 




Another option is land application 




Better operation and management of the existing facility is an option 



tall System Waste Treatment and 
Disposal 

Onsite treatment systems to collect an3 
control wastewaters include septic tanks, 
mounds, holding tanks, small aerobic 
treatment plants, or other onsite and, small 
processes serving residences or comrnercial 
establishments. The onsite alternative is 
becoming increasingly attractive since the 
Clean Water Act provides federal grant 
funds for onsite treatment works in certain 
situations 

• Conventional Treatment and Land 
Application 

Wastewater is processed in the t i 

conventional-manner at the primary or 
secondary treatment level However, the 
effluent is applied to the land, not 
discharged into surface waters Federal lafw 
requires the specific consideration of land 
application as an alternative Land 
treatment is a good consideration for 
advanced waste treatment Some states 
require secondary^treatment before - 
application, which placed landHreatment 
at a severe economic disadvantage to 
conventional methods except for advanced 
waste treatment requirements. 
In Muskegon County, Michigan, 6.300 acres 
planted mostly with corn are irrigated by 
secondary effluent from a 43 millton 
gallons per day ( mgd) wastewater project 

• Sludge Management 

Sludge management and disposal is a 
major problem' Unfortunately, the. 
pollutants removed from wastewater do not 
vanish They become an obnoxious 
material called sludge The cost of sludge 
treajment often equals the cost of sewage 
t/latment It, therefore, is a vital part of 
the analysis of every treatment system. 
Advanced wastewater treatment sludges 
add to the problem Some land treatment 
procedures do not produce sludge. 

• Operation and Management 
Operation and management is a major 
concern of both existing and new treatment 
facilities The EPA has found that many 
facilities do not meet water quality limits 
because they are not operated properly. 
Operation aod management are extremely 
important m facility planning. These costs 
must be borne-eo^ely by the locality 

• Other Consider atibns . N 
The EPA guidelines also call for a few \ 
other considerations in the selection of 
alternatives Matters such as construction 
staging schedules, and multiple use 
opportunities for \>pen space and recreation 
are taken jftto account' . * 
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Conductin&En: 
Assessme 



Environmental aspects of different sewage 
management alternatives are assessed 
dunng the facility planning. Both the 
primary and secondary impacts associated 
with various alternatives are addressed. 

The pnmarv effects are those that directly 
relate to location, construction, and 
operation of the project For example^ 
impacts'on a stream irom the effluent are 
direct effects Secondary effects are indirect 
or induced by the project, such as changes 
in population, economic growth, and land 
use 

A grantee has to prepare an environmental 
information document, which is used in the 
facility platining, and is submitted to the 
EPA The LPA then reviews it to 
determine whether or not to prepare a full 
environmental impact statement (EIS) An 
EIS must be prepared if 

• The facility plan will induce significant 
* development and changes in land use 

• The treatment works is located on 
productive wetlands or will affect 
endangered species 

• The treatment works will have a 
significant adverse effect on public lands, 
and recreational or historic opportunities 

• The treatment works will have a 
significant adverse effect on air or water 
quality, noise, an&or on Qsh and wildlife 
habitats 

• The effluent limitations for pretreatment 
are insufficient to protect present or future 
water uses * 

• The treatment works will -cause 
significant social dislocations, or will 

^adversely affect significant amounts of 
agricultural land 

To save time EIS's are often conducted 
concurrently with facility planning EIS s 
are prepared for only about five percent of 
the construction grant projects. 

The advisory group can help identify 
potential impacts at the local level. It 
should S0e that the environmental 
information has adequate public and 
governmental review. The federal 
requirements are quite specific and 
should be consulted. 



Advisory Group Questions: 
Environmental Effects 

• What are the existing and future 
environments without the project? 

• Has an environmental, social, and 
economic evaluation, of waste 
treatment alternatives been made? 

• Have all environmental impacts been 
identified and thoroughly disc^pfcd? 



Making Cost : Effectiveness 
Analysis 

The final selection of the wastewater 
treatment alternative is based upon a 
cost-effectiveness analysis It is a method 
of determining how well a treatment 
system achieves its objectives in terms of 
overall costs, including economic, social, 
and environmental costs This may not 
sound very interesting, but it is important. 
Except for certain innovative and 
alternative projects, the EPA can only fund 
the most cost-effective solution The most 
cost-effective wastewater management 
solution is the one with the lowest overall 
monetary costs (including capital, 
operation, management, mitigation, and 
opportunity costs over a 20-year period) 
without significant adverse nonmonetary 
effects such as environmental or social 
drawbacks 

Capital costs are eligible for federal grants, 
but operation and management costs are 
borne completely by the municipality. The 
costs of mitigating adverse environmental 
effects, and the costs associated with 
opportunities lost because of the project, 
are also figured into the analysis Besides 
costs there are offsetting revenues. For 
example^ the revenues from the sale of 
wastewater or organic sludge to farmers, or 
the value of crops grown on public land 
With land application of the wastewater go 
into the calculations 

Another area of costs is important to 
localities, but ( do not enter the 
cost-effectiveness analysis. This matter — 
finance — concerns how the community 
will pay for its share For planning, design, 
and construction costs It is not a subject 
that is ignored until the end of the process. 
Indeed, the means of local finance such as 
taxes, and user feesqoust be fully discussed 
in the facilities plan 
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The advisory group is not expected to 
perform detailed cost calculations^ 
Nevertheless, it can probe the costs 
and offsetting revenues that go into the 
bottom line dollar value. Even more 
important, howeveV, is the review for 
overriding environmental and social 
considerations. The advisory group 
also should see that the full meaning Of 
the local financial arrangements, such 
as household charges, are realized by 
the community. 



Advisory Group Questions: 
Cost Effectiveness 

• Which sewage treatment alternative 
has the least monetary cost without 
overriding environmental and social 
drawbacks? 

• Are the environmental and social 
effects adequately assessed? 



COST 



' ^ -?>MT- FUNDS $635,0*" 

l ^ it**.*" 

huoh % CARP** oannmif* 

^ m 

Sign showing cost of water pollution control facilities for Philmont, NY 




Selecting the Plan ' 

All the activity in facility planning 
culminates in the selection of a preferred 
alternative. Before the final choice is made 
the number of alternatives has already 
been reduced. This initial screening 
eliminates certain options from further 
analysis. ¥ \ 

The advisory group should be sure at 
every stage that there are valid reasons 
for dropping alternatives. The 
ramifications and tradeoffs of all 
alternatives should be evident 

The local agency (the grantee) is 
responsible for making the final decision. 
The basis for this decision is the sum total 
pf facility planning. ^ 

This includes the technical york of the 
consultant and the advice of the advisory 
group and other residents of the 
community. Some final questions for the 
advisory group are: 

• Does the final choice meet the initial 
gosfis and objectives? *\ 

• WuW^olve the community's problem for 
the least cost and with the least* adverse 
effects? 



Summary 

An important point to remember is that . 
facility planning accounts for only five 
percent of the construction grant dollars 
spent, rlowever, this small amount directs* 
how the remaining 95-percent will be spent 
in design and construction. The need for 
goal planning and the consequences of 
inadequate planning should be evident. 

The advisory group can incorporate 
the values and ideas of co mm u ni ty 
residentaAhto the facility planning 
process, thereby ensuring a better final 
solution at reasonable costs to the 
community. 
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Case Study ' 

Choosing the Alternative 

Southeastern United States 



This case study is adapted from Rastatter C L , ed Municipal 
Wastewater Management Citizen's Guide. to Facility Planning FRD 6, 
Washington DC US Environmental Protection Agency. Office of Water 
Program Operation^, January 1979. 26£pp % 



This is the actual case of a small town in the Southeast 
that has no public management of wastewater The 
pircumstances and facts about tjie town's facihty plan 
show how treatment alternatives ^re evaluated 

The town's population is 3,150 A water district provides 
water service to 436 people through 170 water meters* of 
which '150 are located in the town itself The district 
includes 19 small businesses, one factory, and an 
elementary school. The district desires to provide 
sewerage service It has prepared a 20-year wastewater 
facilities plan, and has applied to the EPA for grant 
assistance * 

The planning area is* about 2,300 acres. Overflowing septic 
tank systems are the only source of wastewater 
discharges There are no known point sources of 
wastewater effluent About 20 percent of the homes are 
located on soils with veryMow permeability, which 
probably accounts for the occasional failures of the septic 
tanks x 

The area's population is relatively stable. The district 
currently has a moderate growth rate, adding about four 
customers a year The factory, however, plans to expand 
Population is expected to grow by 50 to 100 percent in the 
next 20 years 

The district sees a public* wastewater system as a key 
ingredient for future growth and improvements, and as a 
. remedt for the current health hazards and environmental 
pollution 

Some wastewater management alternatives were 
initially rejected. Upgrading existmg-facilities — more - 
than 130 septic tanks and pit privies, inadequately 
designed and poorly maintained — was considered 
impracticable, because the impermeable soils were 
unsuitable for onsite disposal systems. 

Regional solutions were much too costly. The nearest 
existing treatment facility is 17 miles away. The capital 
costs of sewers, farce mains, and pumping stations to 
deliver the district's small flow to the regional plant 
would exceed $1 million, nine times the cost of any local 
alternative 



Monetary Evaluation 

The district analyzed the complete spectrum of waste 
'treatment alternatives. Four were evaluated in detail 
Monetary costs were determined for them: 

• Alternative No. 1. A conventional gravity sewer system, 
with a central treatment -facility The least expensive type 
of treatment woulcf be an oxidation lagoon, followed by an 
infiltration-percolation land treatment system Another,, 
option — aerated reactor tanks followed by soil 

in filtration -percolation — was rejected -as 'slightly -more 
expensive 

• Alternative No. 2. Similar treatment process,»but most 
of the sewer system would employ effluent seweri In this 
approach wastewater solids are removed by septic tanks 
and stored near each source Only the liquid effluent from 
the septic tanks is pumped to th§. central treatment site. 
The effluent sewer system consists of interceptor tanks 
and siphons or heavy duty sump pumps, with small 
diameter plastic pipes carrying the effluent to a central 
oxidation pond for additional treatment 

• Alternative No. 3. This alternative would involve the 
use of short stretches 8( effluent sewer (sjmilafrto sewers 
in Alternative No. 2), but the septic tank effluent would 
be earned directly to a subsurface disposal site The 
effluent would be disposed in 22 separate community sites 
New individual disposal systems also would be provided 
for an additional 22 customers. All onsite and ofisite ' 
wastewater facilities would be public ly-owned and 
managed, including septk tanks, sewers, and treatment 
disposal facilities. Services to the elementary school and to 
the factory would \>e an option that would not affect the 
relative costs of the four alternatives, but could reduce the 
average charges fre m eustomer Even without the school 
and industry sharing the costs, the user costs for this 
alternative would be significantly lower than for the other 
two options User costs were estimated to be just 58 
percent of those required for Alternative No. 2,*vhile 
construction costs were about %X percent lower than 
Alternative No, 2, and 42 percent lower than Alternative 
No. 1 

• Alternative No./4; Tnis approach would consist of 
onsite disposal foY all of the 144 customers included in 
Alternative No ti. Serious problems of design and 
implementation caused this alternate to be rejected 
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tary Costs of Four Alternatives 



Alternative 



Sewers ; 
b Treatment 



Disposal 
Total 



$390,100 $246,900 
"81,600 81,600 

53.900 _ 53.f00 

$525,600 • $382,400 $302,700 $268,300 . 

Bv avoiding the co^ts of sewer construction and 
maintenance. Alternative NT). 4 would have the lowest 
capital and operating tosts However, ahAit 20 percent'of 
the existing structuies are located on s^s that severely - 
limit onslte disposal 

Tht^next least ^ostly option would be Alternative No 3/ 
the community *subsurfac% disposal system It would be 11 
percent more expensive than No 4 Mowever, the cost 
estimtft4W*f Alternative No 3 probatly would be more 
acc^atJQbL^tHere were fewer uncertainties in 
const rucrT^h and operation 



e qualitatively 
mb£rs from 1 



NoniwTnetary Evaluation 



^All fouralternahves would meet -the effluent criteria, and 
satisfy other environmental cntena" ( In the ^ctual 
facilities plan the^nyironmental effects 
equated in detail, and then rated 
i best i to 4 < worst i , 

Alternative Nos 1 and ^woulcf have larger erosion losses 
because of the construction of conventional gravity sewer 
. svstems. lagoons, and an infiltration basin Alternative 
No .2 would have less erosion and disturbjtreams less 
than No 1 because small ^ameter pfessure sewers are 
not buried as deep as conventional gravity sewers These 
"alternative 5 ; also would produce significantly more noise 
because of sewer construction^ 



Since the water district would pperate r wastewater 
services, and it is an organization known to and generally 
supported by local users, it probably would satisfactorily 
implement construction, operation, maintenance, and 
financial management. The fourth alternative would be 
particularly difficult to implement since 20 percent of the 
homes are located on soils with joj^rpermeability 
Generally, none of the alternatives has an^ overwhelming 
advantage for implementation. 



Cost-Effectiveness A r&lysis 

Mon^taVy costs, environmental effects, implementation 
feasibility, and other factors are considered together in$ 
cosj^ffectiveness analysis Alternative No 2 was ^ 
considered better than No 1 The second alternative 
renroves/70 percent of the* suspended solids and ^percent 
of'BOQ in the interceptor tanks, reduces the organic load 
in the sewer, and reduces the environmental efTects of • 
accidental discharges from the sewer system Alternative^ 
No 3 was considered ecologically sound since accidental J*J 
sewer discharges are minimized, and nutrients are ' 
y-returned tp the land 

Alternatives Nos 3 and 4 also avoid the need to 
treatment facilities to meet ch a nging standards fj 
discharges to surface wafers Alternative No 3 
system complexity and recces O&Mtosts Alte' 
3 and 4 also permit planning of community expand 
strip growth could be encouraged byjconventional sewers 
Alternatives Nos 3 and 4 w6ulo N hi»^roduce odors, while 
odors may occur from a treatment facim5 N ^_^ 

In general, the environmental" efTects did not differ greath 
for the four alternatives, partly because of the small size 
of the proje^, the lack of sensitive environmental 
features, and ihe relatively slow j^ate of growth ^ 




A*> for developmental efTects. conventional gravity sewers 
could stimulate slightly more growth and i#w industry 
where excess sewerage capacity exists Thus. Alternative 
No 1 would have greater potential for secondary impacts 
than options Nos 2. 3, and 4 Howevett this is a rural 
community, and other factors such as fabor suppfy and 
transportation influence growth as much as'sewer 
services affect growth Thus, all alternatives would have 
only slight secondary impacts 



Plan, Selection 



Public hearings were fcld on the alternatives after the 
costs ajnd efTects of each were predicted Generajly. 
Alternative No 3 was preferred due to lower total cost ^ 
ancj^implicity of operation The cqst of community 
wastewater, management was thought to be about equal to 
the cost of .privately maintaining and replacing existing 
»/* septic tank systems — about $7 per month for an average 
* * user charge. By contrast, the conventional sewers, and # 

centr^treatment were expected to cost $15 per month 

Implementation * ^ 

All alternatives could*>e implemented legally by the 
water district ^\lternativ«os 3 and 4 are less co%imorv 
techniques Therefore, they could require additional time 
for local, state, and federal approvals However, since 



Alternative No. 3 was selectedLbv the community and 



Alternatives Nos 1 and 2 may require trained operators, 




by the EPA 



and retfuire more local funds, potent! 
to the user Warges 



users may object 
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Defesc, P L. ^rtlci J. F, Hudson, Planning Wastewater Management Facilities for Small 
Communities Draft, Cincinnati, OH' Municupal Environmental Research Lab , Office of 
Research and Development, U.S Environmental Protection Agency, July 1979 141 pp, 

^ This manual presents a set of procedures for planning wastewater management 
for small communities and is directed at areas with populations less than 10,000 
persons. Part 1 gives an overview of the planning process and is most useful for 
the advisory group Part 2 is a technical reference showing details using case 
studies. This manual can be obtained frbm OR^Publications Center'for 
H.nvironm ental Research Information U.S EP^ 26 West St, Clair Street, 



Cincinnati, OH 45268 



Rastatter- 
Planning 



C L , ed Municipal Wastewater Management Citizens Guide to Facili(x 

OfficW 



FRD-C, Washington, D£ 
Water Program Operations, JartTuary 1979 



U S, Environmental Protection Agency, 
263 pp 



% A publication prepared by the Conservation Foundation, Washington, DC, 
- provides a selected and extensive discussion of activities pertinent to the 
* responsibilities and work of advisory groups It includes discussion on pubh 
participation This publication w can be obtained from General Services 
Administration (8FFS), Centralized Mailing Lists Services, Building 41, Denver 
. Federal Center, Denver, CO 80225 

Rastatter, C L , ed Municipal Wastewater Management Public Involvement Activities 
Guide FRD-7, Washington, DC U S. Environmental Protection Agency, Office of Water 
.Program Operations, February 1979. 125 pp 

This handbook was prepa»e4 by the Conservation Foundation for use m a 
training program to acquaint citizen leaders with the important decisionsXhat 
are made in planning of wastewater facilities It condenses the Citizens Guide to 
Facility Planning It is available from General Services Administration (8PFS), 
J , e^ntrahzed Marling Lists Services, Building 41, Denver Federal Center, Denver, 
CO 80225 

Additional guidance is available from the Facilities Requirement Division (WH-595), U.S, 
Environmental Protection Agency. 401 M Street, S.W, Washington, DC 20460. Of I 
particular interest is a refCTence document called Facility Plunnpig which EPA publishes) 
yearly It contains guidAce for preparation of facility plans receiving an EPA Step 1 
grant in that partwrf^rnscal year Copies of all applicable regulations and sui^naries'of 
all applicable prog|^i requirements and pro'gram operations memoranda are included. It 
defines all requirements clearly in one document 



Selected Resources 



Need More 
Information? 
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Chapter 4 ? 



Municipal Wastewater 
Processes: Overview 

% LomesChr Stoltzfus, E Drannon Biiskirk, Jr., and John B Nesbitt 



The Problem Doesn't 
Disappear 

Decisions made by society years ago still 
haunt us today How do we get nd of 
unwanted material 9 Easy Ehimp it in 
water Yes, dilution in water allows the 
waste to be quickJy an4 easily transported 
away Dilution alslrrftakes the waste less 
offensive. Out of sight femelF) means out of 
mind' 

Or does it * 

CurrentlyAe have many waste removal 
systems designed to operate in this way, 
and have developed a lot of sophisticated^ 
technology to go along with }t Miles of 
pipe lie under our cities to collect 
wastewater and carry it somewhefe "out of 
sight" Conventional systems are not all 
that bad They can be remarkably 
dependable Most can produce , 
environmentally acceptable wastewaters 
Some operate for cascades beyond their 
intended life spans\ 

However, because oft high costs and other 
drawbacks locahtiesWe turning to various 
nonconventional methods of wastewater 
management^ Some communities have 
inadequate sewage collection, treatment, or 
disposal These communities have a choice 
whether to continue with similar adequate 
facilities, or to try something different 



Sewage: Pollutant or 

Resource? 

? ** 

Sewage presents both problems and 
opportunities . * J, 

The construction of wastewater treatment 
facilities historically began out of concern 
forwvaterDorne diseases Most organisms in 
sewage are harmless to humans, but 
disease-causing bacteria and viruses are 
present Industrialization has created other* 
hazards — toxic substances such as 
pesticides, heavy metals, and even 
radioactive materials 

Sewage ateo contains nutrients such as* 
organic, carbon-containing substances that 
result from living things, and inorganic 
matter such as nitrogen compounds 
Inorganic matter does not come from living 
things, but from minerals These mateoals 
are not problems at low levels, but at high 
levels they can degrade water quality 
These materials serve as nutrients for 
bacteria and algae, ^which can deplete and 
dissolve oxygen in fakes and streams As 
bacteria feed on organic matter, oxygen is 
consumed in direct proportion to the 
amount of organic matter present Such- 
organisms cause a biochemical oxygen 
demdttd (BQD) g The measurement of BOD 
represents the amount^of this kind of 
organic matter present in water Excessive 
growth of aquatic plants may also result 
from nutrients 

Thus concentration as well as kind 
determines whether r^ubstance is a 
pollutant or a resource 




Removal of Pollutants 



Large Solids 



Sewage is more than 99.9 percent pure 
water. This amounts to about tw*o drops of 
waste *n a quart of clean water Because 
this small amount of pollution can Cause a 
lot of trouble, ditty waters must be cleaned 
before being discharged into rivers and 
lakes This is rfeither an easy task nor an 
inexpensive one « 

So, what sorts of things are found in this 
0.1 percent waste in sewage? How are we, 
going to remove them 7 The ways of 
removjng pollutants depend upon their 
biological, chemical, and physical 
properties 

Wastes in water exist in all three states of • 
matter gases j>i*etl as ammonia, liquids 
such as oils, and solids such as feces or 
sediment in chunks of various sizes The 
physical state of a pollufcnt has a direct 
bearing on the selection of wastewater 
treatment processes 



In wastewater treatment pollutants 
generally are removed according to size 
Large jchunks of solids get removed flfst 
Materials such as sticks and rags can be 
removed by passing the wastewater 
through a screen. Another approach is to 
collect tjie large objects, grind them up, 
and return them to the wastewater for 
further processing A way to deal with 
floating objects is to skim them ofT 



'Small Solids 

Wastewater often contains .gravel, grit, and 
sand in runoff from streets One removal 
method is to allow the particles to settle 
naturally This can be done by putting the 
wastewater in a basin where the water 
current slows slightly, giving the small but 
heavv solids time to settle with the help of 
gravity 




Suspended and Di^olv^d Particles 

Other small organic particles are not as* 
heavy as the gravel, grit, and sand They 
remain suspended due to the movement of 
the water Given more time and less 
agitation, these particles will settle as 
well This process is called sedimentation 
and produces a clearer 'clarified) 
wastewater 



Organic Pollutants 

Removal of the smallest organic suspended 
solids is often done by biological 
organisms Three types of treatment 
alternatives are often used The trickling 
. filter, activated sludge, and land 
treatment In a trickling filter a film of 
microorganisms grows on stones or a 
synthetic medium The wastewater is 
allowed to trickle through these materials, 
and the microorganisms metabolize or 
digest most of the organic pollutants In an 
activated sludge system, the organisms are 
suspended in wastewater with air blown in 
to provide oxygen and to enhance mixing 
The third alternative is called the "living 
filter," where wastewater is applied to 
land, and is purified by the'natural 
biological, chemical, and physical processes 
of the soil 

J 



Methods {n rvtnnuv pollutants combine biological, chemicaL and 
phy \u afappntaches 
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After biological treatment, some small 
suspended organic particles still remain. 
Most can be removed by filtratioji through 
a fine screen with small openings, or a 
deep bed of sand 

Dissolved organic matter can be removed 
both by biological treatment and by, 
activated carbon adsorption, a process in 
which the pollutants adhere toHhe carton 
particles 
\ 
) 

Inorganic Pollutants 

Inorganic pollutants such as phosphorus 
# are usually dissolved* in water Dissolved 
material is generally in the form of tiny 
charged particles called ions These ions 
can be removed by various means, 
^ * including previpitsUion Precipitation u 

really just changing the conditions so as to 
• make the material insoluble in water 
Once the solubility is alteredrthe 
pollutants can be removed by 
sedimentation or filtration Precipitation 
can be earned out by adding certain * . 
chemicals to the wastewater £ 

~~ Another way is ion exchange In this 

process a more desirable ion is substituted 
for the undesirable pollutant Ammonia 
nitrogen may be removed from wastewater 
in this fashion\ 

Two other approaches, electrodialysis and 
reverse osmosis, use membranes .In 
electrodialysis the ionic compounds, 
isually salts, are forced out of the water by 
tke action of an electric field In reverse 
osmosis, clean water is forced through a 
membrane, leaving the dissolved solids 
behind 

Dozens of other treatment processes^xtst 
All are based upon three types of 
mechanisms Biological, chemical, and 
physical actions These removal approaches 
can be combined in many different u,ays to 
clean up particular kinds of wastewater 
Most are patterned after 'natural methods of 
water purification It's just that the methods 
are accelerated in time, and concentrated in 
\pace to keep up with our huge volumes of 
wastewater 



Wastewater Treatment Mechanisms 




Type 


Function 


Example 


Physical 


Screen 


Bar rack 




Settle 


Sedimentation 




, ' Filter ' 


Sand filter. 




Adsorption 


Carbon column 




Flotation 


Sludge 
thickening 




SelecUy^e 
^ranroort 


Electrodialysis 


Chemical 


Precipitation 


Phosphorus 
removal 




Oxidation 


Odor control 


Biol9gical 


Metabolism 

* 


Trickling 
filter 

Activated 
sludge 

Septic tank 

Land treatment 


For additional information *ee the glossary and the prty* 
MunicipallWasfcewater Processed Details 


rum unit entitled 



Things to Consider 

The advisory group can ask questions 
thaj, in effect, direct the scope of water* 
Quality planning. A few^pertinent / 
questions should be Jteked earlym the 
planning process: 

• What assumptions are the planners 
using from the outset? Are they 
appropriate? 

• What are the reasons for using a 
particular removal concept — climate, 
experience of «engineering consulting 

'firm, reliability, nature or amount of 
wastewater? „ 

• Are the basic design principles - 
well-suited to the particular problem at 
hand? * V 

• What are the existing facilities? Are 
these a tripnstraining factor in 
considering methods? 




Before and After Treatment 

Any considerations of municipal 
wastewater process shoujd also include a 
look at what happens* before, and what 
happens after tn e removal of pollutants 
Where the wastewater comes from, and 
how it is collected and transported have a 
direct bearing on the kinds and 
concentration of pollutants that must be 
rernoved from the wastewater Also, the 
disposal of products left after treatment 
should be considered in the selection of 
treatment processes 



Collection of Wastewater 

First of all, how is wastewater collected so 
that it can be treated 9 In central treatment 
systems wastes from homes, businesses, 
and, sometimes, industry are carried by 
water through pipes called sewers wfeich 
lead to the treatment plants Wastewater 
is transported by conventional gravity 
sewers, and other methods such as 
pressure or vacuum sewers 

Although gravity sewers have a good 
record for dependability and efficiency, 
they have drawbacks In addition to being , 
expensive, they may disrupt the 
environment They can require deep 
excavations that cause extensive dust, 
erosion, and sedimentation problems 
Odors may also be a problem where flat 
^terrain contributes to the slow flow of 
sewage Because gravity sewers typically 
follow natural drainage paths, their 
construction may disturb nearby 
watercourses They also may overflow into 
adjacent watercourses from time to time 

Other methods of transporting wastes 
involve the use of small diameter vacuum 
or pressure sewers These systems are 
relatively new and afe used only on a 
small scale. They are likely to have greater 
operational, maintenance, and energy costs 
than gravity sewers^ but cost much less to 
install. 

Modified onsite disposal systems also may 
use small diameter sewers Wastewater 
from several conventional septic tanks can 
be transported by sewers to a common 
disposal area (absorption field) 
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Types of Sewer Systems 

There are two basic types of sewer systems 
— combined and separate Combined 
sewers carry both water po! luted «hy human 
use, and water polluted as it runs off 
rooftops, streets, and land during 
rainstorms, snow melts, or other forms of 
precipitation 

Separate sewer systems have two sets of 
sewer pipes One system called sanitary 
sewers carries only wastewater from \ 
homes, businesses, and industries A t 
separate System carries rainwater polluted 
by dirt and other contaminants into pipes 
that are known as storm sewers These 
separate storm sewers empty directly into 
water courses 

Combined sewers are common in the older 
cities of the eastern United States. About 
1,600 communities with a total population 
of 31 million persons have combined 
sewers One problem which plagues these 
systems is how to accommodate the large 
quantitites of wastewater during and after 
rainstorms When storms occur/the 
treatment plant often is overloaded It is 
then necessary to have some of the 
wastewater bypass the plant, and flow into 
the receiving surface waters without 
treatment If part of the increased load of 
water were not diverted, the treatment 
plant would be hydraulically overloaded, 
and the purifying processes would not 
function properly for a long period of time 
At times like this some wastewater geU 
treated and some gets dumped into 




waterways as raw sewage Treatment 
plants generally are designed to 
accommodate only dry weather flows, plus 
a small portion of the stormwater Special 
facilities may be constructed to treat excess 
flows during storms where such flows 
create pollution problems Separate holdirfg 
tanks and equalization basins for storing 
wastewater are possible remedies Another 
approach, but costly, is the separation of 
unitary and storm sewers The cost for 
thi^ alternative around the country would 
be, millions of dollars However, this 
method for stormwater poHution 
abatement facilities may be eligible for 
federal funds if they are, the most effective 
means of protecting surface waters 

♦ 



Seuer Funding * 

Sewer funding is complex Eligibility for 
EPA funds mainly depends upon the type 
of sewer, installation situation, and state 
priorities 

Sewer systems aVe composed of piping, 
pump stations, manholes, and associated 
items The pipes consist of house 
connections, collectors, interceptors, and 
force mains House connections carry § 
wastewater from the house into the sewer 
system The cost of house connections must 
be borne completely by the homeowner " 
The wastewater flows from these pipes into 
(ollrttor sewers New communities, or 
newly developed areas of existing 
. communities, must bear the entire cost of 
the collectors Only communities in 



enfe or 



existenle or wastewater systems two-tfrirds 
completed before October 1972 can qualify . 
for collector sewer funding In many states, c 
however, collector sewers do not receive a- 
sufficiently high priority to receive any 
funds 

The main conveyance pipe which gathers 
flows from the collectors and transports the 
wastewater to the treatment plant is called 
an interceptor Depending on the terrain, a 
force main may be necessary to carry 
water, under pressure, from a pump station 
to the treatment plant. Interceptors, force 
mains, and pump stations are all fundable 
by the'EPA which will pay 75 percent of 
.the cost on all eligible items However, 
only 25 percent of state allocations can be' 
spent on pipe-related projects such as 
interceptors and pump stations 

The community , of course, must pay for all 
construction costs not coiered 6v federal or 
state funding The local users also must pay 
for operation and management costs from 
the time the sewers are completed 

t In addition to costs, the important 
considerations in wastewater collection and 
transport svstems inclucje the size of the 
service area, and service area 
characteristics such as soils and population 
projections. Thi* last concern — population 
— is crucial in determining the sizes of 
both sewers and treatment facilities While 
the sizes must be adequate, they must not 
exceed reasonable future needs Otherwise, 
unwanted costs and undesirable 
development may occur 



^ 

Gravity Sewers 

Advantages 

• Dependable 

• Have low energy and maintenance 
needs 



Disadvantages 

• Require deep excavations 

• Often built along streams and lakes 

• Usually more environmentally 
disruptive than other sewy 
alternatives 
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Disposal of Effluent and Sludge 

No matter how good the treatment is, all 
the pollutants are never taken out of the 
wastewater These pollutants leave the 
treatment facility in two ways There is 
the treated liquid called effluent There 
also is a liquid mixture called sludge, 
which contains solids that have been 
removed from the wastewater 



Effluent 

Before it leaves the treatment plant, the 
effluent is treated further to kill any 
disease-causirlg bacteria This is usually 
done by disinfecting the water with 
chlorine Then the efflttent can be either 
diluted through discharge into surface 
vvaters. applied to land for agricultural 
production, recreational use, or 
groundwater recharge, placed in 
containment ponds to evaporate, or reused 
as process or cooling water for industry or 
utilities The use and the cost of this 
reclaimed water depend on the degree of 
waste reqnoval needed, and the availability 
of alternate water sources 

The quality of the effluent which leaves 
the plant is of primary importance in the 
protection of the receiving water This 
quality is measured by several factors 



• Organic matter (biochemical oxvgen / 
^demand and suspended solids? ' 

• Nutrients < ammonia and phosphorus * 

• Cohform bacteria 'fecal organi>m^> 

• Toxic materials 

The concentration of the»e substances 
determines the quality of the effluent, and 
represents the efficiency of the treatment 
plart^ 

Sludge 

Sludge is akin to the tail that wags the dog 
in many municipalities Proper disposal of 
sludge is necessary to complete effective 
waste treatment It is a mushrooming 
problem that demands larger portions of 
wastewater treatment funds every year 
Sludge handling may make up half tlhe 
cost of wastewater treatment ^ ' * 

Sludge is largely ftater < 90-95 percent ) 
The solids are separated by cehtnfuges, 
nitration, or drying beds Final sludge 
disposal methods include burying! burning, 
composting, and direct land application 
Hdwever, these methods are not without 
their own problems Incineration can result 
in air pollution and generates ash that 
itself must be disposed Expensive energy 
supplies also may be consumed in the 
burning process, although new dewatenng 
.methods can minimize this problem Good 
engineering design and operation, however, 
can result in facilities that meet 
environmental standards - / 

( 



(Composting and direct land application 
also have* mixed benefits. Energy and 
nutrients may be obtained from sludge, but 
toxic agents such as v heavy metals and 
disease-causing organisms also may be 
present. Indeed, since sjudge contains , 
concentrated pollutants, it must be disposed 
ojpyith care Whether or not sludge is a 
resource or a problem depends upon its 
contents, processing, and the market for 
compost Sludge disposal becomes jnuch* 
easier-and less* expensive if heavy metals 
and toxic materials are kept out of 
municipal wastewater This can* be 
accomplished through an effective 
industrial pre treatment program 

SLudgeh.must be evaluated with the 
least- risk mefchod of disposal chosen for 
each community There is jio such thing as 
an alternative without risk 




Questions about Sewers 
and Sludges 

Questions to ask about "before and 
after treatment" include: 

• Where does the wastewater come 
from, and has thought been given to 
reducing this quantity of water? 

• How is the stormwater runoff 
controlled, collected, and treated? 

• How is sewage\£pUected and 
transported? 

• If new sewersXare necessary, where 
are they to be buH*? 

• What are the .effluent/sludge disposal 
options and their relatefc^Jsts? 

• How will the disposal techniques 
pffect the environment? 

• Do the choices fit in with the values 
of the community? 

• Wliat environmental Standards must 
be- met- for the effluent and sludge? 



Construction of a sewer system 
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What Happens at the 
Treatment Plant? 

Traditionally, the stages of wastewater 
treatment were designated as primary, 
' secondary, and tertiary, but the definition 
of tertiary was unclear Therefore, tert&r> 
is now referred to as advanced waste * 
treatment since there is a lot of overlap in 
what certain processes can accomplish 



Primary Stage 

This process, mainly mechanical, removes 
sohd-> which either settle or float At best 
suspended solids can be .reduced by 60 
percent and the BOD by 35 percent at the 
primary stage 

Basically this process involves passing the 
wastewater through a screen or bar rack to 
remove large floating solids Instead of a 



screen, some treatment plant** u^e a 
grinder to shred large pieces oi solid 
materials Next, the wastewater flows into 
a grit chamber where sand, cinders, and- 
small stones settle out Suspended sohd^' - 
are then removed in a ^dtmentatiori tank 
collecting on the bottom as raw sludge 
Primary treatment is a rathei coarse 
procedure Only the large chunks of 
wastes and solids that either float or settle 
are removed The process has little effect 
upda finely suspended and soluble 
p^lutants They must be removed at other 
levels of tj^patment 

Secondary Stage 

By adding secondary treatment to the,- 
primary processes, more than So percent of 
the BOD and suspended solids are 
removed Under controlled conditions 
biodegradable organic wastes are converted 




into carbon dioxide and water by 
microorganisms in an accelerated process 
similar toiiat whicW*occur> in a natural ( 
stream 

Two common types of secondary treatment 
are the trickling filter and the activated 

^sludge processes A trickling filter is a-bed 
of stones or synthetic material through 
which the waste wate repasses after primary 
treatment Bacteria and other organisms 
on the stones, consume most of the organic 

•matter in the wastewater as it trickles 
through the bed In the activated sludge 
process^e rated wastewater and 
microorganisms are held together for 
several hours in a basin 

Other approaches to secondary treatment 
are the oxidation pond or lagoon, carrousel 
aeration, rotating biological contactor „ 
actuated biofi{ter, and land treatment 
Oxidation ponds ©r lagoons that are not 
artificially aerated offer a low energy and 
operational cost alternative where land - 
# >£ace is available. Complexity of operation 
rs lpw for ponds as it is*for-land treatment 
These approaches are also biological in 
'nature, and provide' an adequate 
environment for the breakdown ofsbluble 
organic materials Many of these processes 
.with' unusual names simply provide surface 



areas onto which the microorganisms 
attach, or create suitable* conditions for 
p growth 

S*rtce secondary treatment is a biological 
process it is effective mainly for removing 
biodegradable wastes Care must be tafefn 
not to introduce* substances that are Upcic 
or damaging to the microorganisms. 

Most regulatory agencies require that the 
final step in secondary treatment be 
disinfection to kill any pathogenic bacteria 
and viruses Disinfection is usually 
accomplished by adding chlorine to « 
accomplish the required kill 



Secondary Treatment Processes 

' BOD unit Su^ptndt'd So//<7^ Ii*'moi ah 

Trickling Filter 
Activated Sludge 
Oxidation Ponds or Lagoon 
Carrousel Aeration 
Rotating Biological Contactor 
Activated Biofilter 
Land Treatment 




Trtrkltng filter for breakdwn of organic waste* 
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^ Advanced Waste Treatment * 

The pressures are* mounting on our waste 
treatment systems. As we become more 
urbanized,, wastes concentrate faster than 
« the local environment can assimilate them. 
Every year industry creates new products 
which also become pollutants. Our 
demands for larger quantities of water 
further aggravate the problem. Today 
water must be used over and over in a 
variety of ways. This increasing need to 
reuse water calls for better was£e 
treatment Advanced methods of treating 
wastes satisfy some of these needs 

When secondary levels of treatment are 
not adequate to protect the quality of 
sensitive water bodies, more advanced 
processes must be used Treatment beyond 
the conventional primary and secondary 
stages can remove most of the pollutants 
nitrogen, phosphorus, non-biodegradable 
organic matter, and heavy metals as well 
as BOD and suspended solids However, 
" the costs often are very high 

Combinations of chemical, physical, and a 
few biological techniques accomplish this 
# additional removal of pollutants Examples 
of conventional advanced treatment - 
processes are chemical precipitation to 
remove phosphorus, chemical reactions to 
remove nitrogen, coagulation and filtration 
to extract additional amounts o*f suspended 
solids, and activated carbon to adsorb 
organic compounds that cause unpleasant 
tastes or odors or are not biodegradable 
However, the increasing appearance of 
hazardous substances ^such as 
polyehlorlnated biphenyte fPCBs) and 
synthetic chemicals is challenging even 
these advanced processes New approaches 
to wastewater flow reduction and 
treatrnent/are needed A relatively old, 
pfocessTiand treatment, is becoming more 
and more viable as an alternative to • 
conventional advanced waste treatment 
processes 



Advanced Waste Treatment 
Processes 

Phosphorus Removal 

Coagu la tiot^ed imitation 
Land treatment 

Nitrogen Removal 

Biological nitrification -denitnfi cation 

Ammonia stripping 

Ion exchange * + 

Breakpoint chlonnation 

Land treatment 

BOD and Suspended Solids 
Removal 

Coagulation-sedimentation 
Filtration 
Microscreening 
Land treatment 

* * 
Non-biodegradable Organic 
Materials Kemoval 

Activated carbon 
Land treatment 



Advanced techniques are not a cure-all for 
our wastew^er problems. Many require 
chemicals that are expensive to pure ha" 
or create residues tha^fcr difficult to 
dispose Some approached are very energy 
intensive,. Many advanced techniques are 
relatively new, and may not be time-tested 
The benefits of advanced waste treatment 
'must be weighed against the costs 
Communities must carefuJly consider the 
need for advanced waste treatment 
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Concerns about Advanced 
Waste Treatment 

Much thought needs to be done before 
planning advanced wastewater 
treatment (AWT) systems. The advisory 
groups can contribute by keeping the 
following questions at the forefront of 
the discussion: « 

• Have community options such as 
wastewater flow reduction and 
changed water uses that will diminish 
the nee<} for AWT been explored? 

• Is AWT really needed to meet surface 
water quaiity standards? 

• Has land treatment been considered 
as an alternative to conventional AWT? 

• Can the community afford the 
on-going chemical and energy expense 

' of AWT? 

• Are there sufficient disposal sites in 
the area for increased Jiud^e o^ke to 
AWT? , ^ 

• Will the treatment facilities have 
competent personnel for dealing with 
the complex AWT processes? 



Efficiency of Treatment Processes 
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' Percent of Pollutant Removed from Domestic Wastewater* 
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Increased removal efficiencies are achieved 
at increasing costs The elimination of the 
last 15 percent of major pollutants from 
wastewater is several times more costly 
than the removal of the initial 85 percent 
Indeed, wastewater clean-up does not come 
cheap 

,An advisory group can play a key role 
in identifying tradeoffs between the 
degree of pollutant removal and the 
monet£r> and environmental costs. 
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Planning Questions 



Additional questions for advisory 
groups include: 

• Are local environmental Values 
reflected in the final choice? 

• Are alternative and innovative # 
, technologies as well as multiple uses of 

treatment facilities considered? 

• Will the level 6f sophistication of the* 
treatment processes create problems in 
finding qualified people to operate and 
maintain the plant? 

• If the wastewater treatment facility 
has other uses such as recreation, will 
funding still be obtainable? 

^Afill the removed pollutants create 
future environmental problems at 
another place or time? 

• Does the plan permit revisions for 
increased flows, wastewater ft 
reclamation, or water reuse'in the 
future? . » » 



^> 

Room for Improvement c « 

Alternative or innovate wastewater 
treatment technologies may possibly- be 
substituted for conventional treatment 
processes. These may save energy, 
operating or construction costs, or offer 
some other advantages. Another 
cost-saving approach is to improve the ^ 
efficiency of conventional facil it ift^through— 
design changes or improved operations and 
management Sbch measures may avoid 
the^need for expensiva new facilities. 

Another approach involves the equalization 
of sewage flovvs The flow of wastewater t 
corresponds to our daily activities. This 
routine sets a pattern of peaks and valjeys 
of sewage flow and strength The purpose.* 
of flow equalization is to dampen these 
variations, anci to permit the treatment 
facilities to operate at greater efficiencies, 
rather than constantly trying to adjust to 
changing flows. Large basins for collecting 
and storing wastewater are use4 to achieve 
flow equalization v ' 

Treatment facilities may be used 
* effectively for multiple uses suxh as 
environmental education Experience has 
shown that both the facility operations and 
educational experiences are improved by 
this use 

// may be surprising to learn that treatment 
plants do not always achieve the results 
th&y are supposed to Studies show that 
these can be deficiencies in design or 
equipment, but inadequate operations and 
Management (Q&M* can also he at fault 
The principles of wastewater treatment 
processes are few and simple, but the 
technologies that use these principles are / 
complicated Many processes, especially 
those of advanced waste treatment, require » 
considerable operator training Since 
communities pay the entire cost of O&M, 
some localities take funding short cuts in 
maintenance' and operator training. Plant 
operations suffer as a result Well-trained 
and paid operators are essential to facility 
operations and management ^ 

Wastewater treatment facilities are 
community resources triat must be planned 
in coordination with development of the - 
rest of the community Plants that become 
prematurely overloaded are victims of poor 
planning Similarly, plants that are too 
large for a community do not operate 
efficiently. flM the costs of operation fall 
on the few users 
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Selection of Processes 



earray of treatment processes is 
extensive A major portion of facility 
planning involves choosing one of them 

Over a hundred different techniques, 
options, and processes exist for wastewater 
treatment In determining the best solution 
to a wastewater problem, these 
alternatives should be evaluated carefully 
in light of specific local conditions Among 
the factors that should be considered are 

• .Wastewater amount and characteristics 
(domesti^, commercial, industrial uses) ' 

• Effluent requirements 

• &n\ tronmental effects 

• Public acceptance 

• ReM>urce consumption 

• Sludge handling 

• Process complexity, reliability, and 
flexibility «r 

• Implementation cap&hility 

• Monetary costs 

The bottom line for most people is how 
much a system costs Both nonmonetary 
and monetary costs are involved 
Environmental, social, arid indirect effects , 
.such as land development] are the principal 
nonmonetary epnsi derations Monetary 
costs consist mainly of capital, operations, 
replacement, and managen 
expenditures The Costs shoulti be 
presented in a form that has meaming for" 
the taxpayer, such as dollaJs/pe/ household 
per year These cos ts^u£ip6«a^> for 
operations, arelncreasinj^dpidly due to 
escalating energy 



Total Energy Consumption In 
Wastewater Treatment Systems 

T refitment l*cel Electricity 

1 Thousand , 



Fuel 

'Million Htu w 



72,747 
26,278 " 



t Treatment Higher than Secondary 

BOD, 10-20 mg/L; SS, * 
5 mg/L, Total - 
Phosphorus, 1 mg/L 

• Independent 

physical-chemical 1,781 

• Activated sludge . 2,30 i 
plus chemical clarification 

and filtration 



Advanced Treatment 

BOD, 1 mg'L, SS, 1 mg/L 
Total Phosphorus, 0 1 mg/L 
Total Nitrogen, 3 0 mg/L 

*• Land treatment 2,701 

* Activated sludge 3,477 

plus nitrification, 

demtnfication, 

chemical clagfication, 

and filtration 
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Main Points 

Whether or not a substance is a pollutant 
or a re^ourcp-dependH upon its nature, 
concentration, and location 

Basic biological, chemical, and phwcal 
mechanisms are invoked in removing 
pollutants from wastewater L*-uallv the , 
larger floating 'and suspended particle- an* 
removed fir^t The temaiSRfc suspended 
materials come second The di^ol\ed 
substances, whereinece-^arv. are extracted 

ldst 

Pollutants generally are separated b\ 
processes tbat operate m three -tage* 
primary, secondary, and ad\anced "I he 
total cumulative removal of pollutants 
increases Through thi- serie-> of M^ge- 
However, cost- aNo increase markedK 
espeuaHv from the -econdan, through the 
^advanced waste treatment stage 

Current treatment practice?- are bein^ 
improved through approaches ->uch a- flow 
equalization, comprehensive planning, and 
efficient operations and maintenance 



( 'w,mH*»» at inn* n^er than*ireatment — the 
collection of wastewater and the disposal 
of waste-, effluent^ and sludge — affect the 
choice of wastewater treatment methods 
'I he disposal of sludge can be especially 
Uouble-ome , , 

The ^election or treatment processes is 
ba-ed upon mark 01 the same factors that 
are iised eisewheH? in facilities planning 
wastewater characteristics, effluent 
requirements, monetary costs, sludge 
K handling, process reliability and flexibility, 
implementation capability and public 
acceptance 

( o-«t-, are the main concerrtltj/fnost people 
• n ~t?letti n g treatment proce>se> 

I^is handbook provide- background 
information Another unit entitled, 
Munu ipa! H a*teu (iter Proteges Detail^, 
give^ specific information on comparing 
and evaluating various wastewater 
treatment alternative- 




Wastewater treatment facility under am^trut turn 




Selected Resources 



Construction Costs for 'Wastewater Treatment Plants Publication Number 

EPA-430 9-77-013 Washington, DC US Environmental Protection Agency, January 

1978 125 pp 

I 

This document presents information which can be used to determine the 
alternaiejpunicipal wastewater treatment process schemes that will meet 
specific effluent guidelines Procedures and information which can be used in 
determining the cost of each alternative are also given This publication is 
* available as MCD-37 from General Services Administration, Centralized Mailing 
List Services, Building 41, Denver Federal Centep, Denver, CO 80225 



Need More 
Information? 



Em ironrnental Pollution Control Alternatues Municipal* Wastewater Publication 
Number EPA -625 5-76-012 Washington. DC US Environmental Protection Agency, 
May 1976 79 pp Order #5012 (Note An updated edition is in press at'the time of this 
writing » 

This document is an excellent non-technical discussion of available municipal 
wastewater treatment processes It describe 5 * the processes, gives costs and 
energy requirements, and discusses their efficiency, advantages, and 
disadvantages The discussion in this handbook is based upon this document It 
, is available from Technology Transfer, U S Environmental Protection Agency, 
Cincinnati, OH 45268 

Innoiatae and Alternatue Technology'Assessment Manual MCD-53 Washington, DC 
PS Environmental Protection Agen^v, September 1978 388 pp 

fhis document contains fact sheets for 117 different wastewater treatment 
process variations Each fact sheet describes the process and its modifications 
and discusses technology status, applications, limitations, equipment 
manufacturers 'list only), environmental impact, and references. Flow diagrams, 
capital costs, and operating costs are also given 'It is available from General 
Services Administration, Centralized Mailing List Services, Building 41, Denver 
Federal Center, Denver, CO 80225 

Primer <>n Wastewater Treatment MCD-65 Washington, DC US Environmental 
Protection Agency. Fall 1980 26 pp . 

This bookiet is a vastly reduced version of the above publication Although it 
doe^ not give details such as the advantages of specific treatment process, it is 
valuable as a brief overview of major water quality concerns and treatment 
options It is available from General Services Administration, Centralized 
Mailing List Services, Building 41, Denver Federal Center, Denver, CO 80225 
» r 
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Chapter 5 

Municipal Wastewater 
Processes: Details 

Charles A Cole and John B Nesbitt % 



Communities may save 40 percent of their 
local wastewater treatment costs by using 
alternative or innovative technologies This 
is an attractive incentive, but many of 
these communities wilj still choose 
conventional modes of treatment. Why 9 It 
is because most are dependable, and they 
produce wastewater that, is 
env^gimentally acceptable 

Whaf?5r method oftreitment is chosen, 
the task is the same the .separation of 
pollutants imainly solids, but also 
, dissolved materials) from water This 
separation is accomplished by biological, 
chemical, and physical methods Most 
approaches are patterned after Mother 
Natures methods of water purification, but 
are accelerated and are concentrated to 
keep up with our huge volumes of 
wastewater 

~\ 

Although the principles of the treatment 
processes are simple, the technologies can 
be complicated Understanding these 
technologies is made more difficult by the 
technical language jn which the processes 
are sometimes discussed When an 
advisory' group discusses wastewater 
treatment options, it must be familiar with 
the requirements and limitations of these 
processes. An understanding of treatment 
processes can begin by following the path 



of a drop of wastewater as it travels 
through treatment facilities 



A Drop of Wastewater 

Upon entering a treatment plant, a 
wastewater drop 'and billions like it) 
usually flowb through a aeries of 
preliminary processes — screening, grit 
removal, and/or shredding These processes 
either remove the coarse materials from 
the wastewater, or make them smaller for 
further treatment The drop then 
undergoes a stage of primary treatment 
During this treatment phase, solids that 
float or settle are separated from the 
wastewater J 

Some pollutants that remain are removed 
bv secondary treatment processes These 
methods uSvaJly involve biological 
treatment Organisms, mainly bacteria, 
through their metabolic functions convert 
the pollutants into forms which are easier 
to remove from wastewater Secondary 
treatment is now required as a minimum 
for all wastewaters 

The drop may undergo advanced waste 
treatment for the removal of substances not 
ordinarily taken out at other stages of 
treatment Dissolved nutrients and some 
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organic materials are removed witji 
advanced treatment. These advanced 
processes may follow previous stages, or 
they may be used instead of them. As 
compared to other options, advanced waste 
treatment is costly 

Waste materials that are removed by the 
treatment processes go to facilities for 
handling solids ThWse materials, called 
sludge, are ultimately disposed of by land 
application, incineration, or other means 

Before the treated drop is discharged into a 
lake or stream, \t may be disinfected to 
reduce the risk of disease The drop then 
returns to the natural water cycle It may 
collect impurities and immediatelv undergo 
treatment, or it may not appear in 
wastewater again for centuries 

The number of treatment processes and the 
degree of treatment usualh depend upon 
the uses of the receiving waters /Treated 
wastewaters discharged into a small 
stream used for a domestic water supply 
will require a considerably higher level of 
treatment than wastewater discharged into 
water used solely for transportation 
Effluent criteria are thu» established for 
each wastewater treatment facility Two 
principal criteria for assessing the 
pfHripncifts nf many wastewater treatment 
processes are the removal of suspended 
solids and BOD Many solids serve as food 
for organisms present in the sewage As 
orgarwsms such as bacteria feed on organic 
matter • earbon-tunLammg sub-stancea*, 
oxygen is consumed in direct proportion to 
the amount of nutrients present These 
organisms ^u«e a biochemical oxygen 
demand 'BoD* The measurement of BOD 
thus represents the amount of organic 
matter present in water. 



^Effluent requirements are only one fattor 
*to be considered in selecting wastewater 
treatment alternatives Others include 

• Wastewater characteristics 

• Environmental effects 

• Resource requirements 
(energy and chemicals) 

• Monetary costs 

• "Sludge* handling and disposal 

• Process reliability and flexibility 

Primary Treatment 



Primary wastewater treatment removes 
'those pollutants which will either 
accumulate on a screen or settle The 
screen removes large floating Objects such 
as rags and sticks that may clog pumps 
and small pipes The debri> removed from 
the screen is usuallv buried in a^andfill 

Some plants use a device^fcnow'n as a 
comminutor. which^oKfoines the functions 
of a screen and a g?fnder This device 
shreds the solid material in the 
wastewater The pulverized matter 
remains in the Wastewater to be removed 
iater in a settling tank 

After the wastewater has been screened or 
comminuted, it passes into a grit chamber 
where cinders and small stones are 
allowed to settle to the bottom A grit 
chamber is highly important for cities with 
combined sewer systems It removes the 
grit or gravel that washes ofT streets or 
land during a storm and ends up at 
treatment plants Tins material is usually 
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taken from the tank, washed, and buried 
in landfills near the treatment plant 

After the screening and gntrremovaL the 
wastewater still contains suspended solids 
Some can be removed from the sewage in a 
sedimentation tank or primary clarifier 
Wastewater flows through the tank very 
slowly During a two-hour period, the 
suspended solids gradually sink to the 
bottom This mass of settled solids is called 
raw primary sludge It is removed from the 
primary clarifier tank by mechanical 
scrapers a*^d pumps, a*?d is transferred tc 
kludge processing operations Floating 
"TJwteriaK such as grease and oil, rise to 
trie surface of the sedimentation tank 
where they are collected by a 
=>urface-skimming system They are 
removed from the tank for further 
processing usually to a sludge digeste? 



fn primary treatment only the heavier 
particles are removed The \ery fine 
suspended solids and dissolved sub^tance^ 
are taken oyt in subsequent treatment 
operations 



Secondary Treatment 



the major purpose of secondary treatment 
is to remove the BOD-causing substance^ 
that escape primary treatment, and to 
remove more of the suspended >oiid» In 
most cases the secondary- processes 
function by biological means They are 
designed to provide the proper 
s u rround i ngs font he b rea kdow n of orga n i c 
materials by microorganisms A \arietv of 
approache> are u-ed to establish a growth 





environment These secondary processes 
usually supply oxygen, and/or provide # 
surfaces on which the microbes can grow 
Some possibilities include 

• Trickling filter 

• Activated sludge tank 

• Oxidation pond and lagoon 

• Rotating biological contac 

• Activated biofilter - 

• Aquaculture 

• Land treatment 

Land treatment of effluent haS* gained 
considerable popularity in recent years 
Wastewater with at least primary 
treatment is applied to vegetated soils 
Biological, chemical, and physical actions 
remove contaminants from the. water Land 
treatment is discussed in more detail in 
the sectjon on advanced wastewater * 
treatment 



Trickling FUter 

A trickling filter consists of a bed of coarse 
materials, such as rocks, slats, or plastics, 
over which wastewater is applied b> 
rotating pipes or fixed nozzles* 

As the wastewater trickles through the 
bed to underdrains, microbial growth 
oc,cur?*tfn tfie surface of the materials 
Microorganism* consume most of the 
organic matter in trie sewage. However, 
{he microorganisms sloughed off the filter 
surfaces result in suspended solids in the 
wastewater Thus, the flow from the 



Tru klinx filter 




trickling filter is passed through a 
sedimentation basin which collects these 
solids by allowing them to settle This 
sedimentation basin is referred to <i 
secondary clanfier or a final clarifies to 
differentiate it from the sedimentation 
basin used for settling at the primary 
treatment phase SoLids from this clanfier 
are further treated in the sludge handling 
operation 

Rock trickling filters have performed weN 
for decades In recent years other material* 
have found increased use. such as plastic 
rings, corrugated plastic sheets, and 
redwood slats These materials offer a 
larger surface area for the growth of 
microbes, and # more open space for air flow 
than rock They also weigh less so it i* 
possible to construct a taller filter *bed that 
uses less land area than a rock Glter 

A typical overall efficiency of a municipal 
..wastewater trickling filter treatment plant 
is about 85 percent removal of BOD and 
suspended solids, which corresponds to 
about 30 milligrams per liter of each in the 
final effluent Trickling filters ha\e long 
been a popular treatment process 



Trickling Filter 

Advantage** 

• Simple process and cquy^ment 

• Responsive to variable pollutant 
loads 

• -Minimal operator skills 

• Minimal plant maintenance 

• Low energy requirements relative to 
activated sludge 

Disadvantages 

• Vulnerable t« cold weather 

• Reduced treatment efficiency in 
winter 
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Activated Sludge 

The activated sludge process is a biological 
wastewater treatment technique in which 
a mixture of wastewater and biological 
solids i microorganisms and wastes) is 
agitated and aerated The biological solids 
are subsequently separated from the 
treated wastewater A portion of these 
solids is returned to the aeration process as 
it is needed As the microorganisms grow 
and are mixed with the air, the individual 
organisms clump together to form an 
active mass of microbes called activated 
sludge 1 

In the conventional activated sludge 
piuctr^ the wastewater flows continuously 
into an aeration tank where air mixes the 
activated sludge with the wastewater, and 
supplies the oxygen needed for the 
microbial growth The mixture from the 
aeration tank flows to a secondary clanfier 
where the activated sludge is settled Most 
of the settled biological sludge is returned 
to the aeration tank to continue rapid 
breakdown of the organic niatenals 
Because more activated sludge is produced 
than can be used in the process, some of 



Activated Sludge 

Advantages 

• Treats various wastewater 
compositions 

• Meets various effluent standards 

Compared to trickling filter 
higher quality of effluent, slightly 
lower capital costs, and smdller 
land area requirement 

Disadvantage** 

• Need for careful operational controls 

• High energy requirements 



the returned sludge is separated for final 
treatment and disposal In conventional 
systems the wastewater is typically 
aerated- for 6-8 hours in long, rectangular 
aeration basins. Air is introduced either by 
injecting it near JJhe bottom of the aeration 
tank, or by mechanical mixers located at 
the surface 

Many variations of this conventional 
system have improved the process 
performance These variations depend on 
adjustments in treatment time, method of 
aeration, or in use of pure oxygen rather 
than air Approaches known as contact 
stabilization, extended aeration, and ditch 
oxidation are all variations of the basic 
process 
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Oxidation Pond and Lagoon 

Large, relatively shallow basins used for 
treating wastewater through the 
interaction of sunlight, wind, algae, and 
oxygen are called oxidation ponds, lagoons, 
or stabilization ponds. They are one of the 
most common treatment systems. They 
account for about one-third of all secondary 
treatment plants in the United States. 
About 90 percent of the ponds are used in 
towns with less than 10,000 people (1 
million gallons per day treatment 
capacity). Primary processes are sometimes 
used for the pretreatment of wastes, but " 
this added cost is usually not justified. 

The most critical factor in this process 
involves the^ supply of oxygen If oxygen is 
insufficient; acceptable treatment will not 
occur To eliminate ,the dependence of 
algal -produced oxygen and to reduce the - 
area required by the ponds, aeration 
equipment is sometimes used to supply 
oxygen Such a system is called an aerated 
lagoon Air can be supplied by a 
compressor that injects air into the pond 
through tubing on the pond bottom, or by 
mechanical aerators installed at the 
surface of the pond Aerated ponds are 
typically about one-fifth the size of a 
conventional oxidation pond Aerated 
lagoons arc usually followed by a second 
settling pond A pond can often accomodate 
15 to 60 days of wastewater flows In 
conventional ponds, sludge is removed by 
dredging 
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Oxidation ponds usually meet secondary 
treatment requirements for the removal of 
BOD. However, they occasionally fail to 
meet secondary requirements for 
suspended solids removal because of the 
algae in the pond effluent. Effluent 
suspended solids requirements for ponds 
have been- relaxed in most states because 
of this algae" concentration. 



Oxidation Ponjd 

Advantages 

• Ease in construction, operation, and 
maintenance 

w construction costs 

• Minimal equipment maintenance 

• Effective removal of diiaealr^ca using 
organisms 

Disadvantages 

• Large space requirement for 
conventional pond 

• Weed problems and dike failures 

• Difficulty in meeting effluent i 
requirements due»to algae 

• Complex operations and high costs if 
algae removal is required 



Rotating Biological Contactor 

This process, also sometimes called the 
biodisc or rotating biological surface, 
consists of a series of closely-spaced plastic 
discs mounted on a horizontal shaft. They 
are rotated while about one-half of their 
surface area is immersed in wastewater 



Oxygen, is absorbed onto a film of 
Wastewater on the discs, These devices 
provide a surface for the growth of 
microorganisms. As the microbes become 
dislodged, they arelcept in suspension by 
the moving discs As the treated 
wastewater flows from the reservoir below 
the discs, it carries the suspended growths 
to a settling basin for removal 
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Rotating Biological Contactor 

Advantages 

• No recycling of sludge 

• Minimal maintenance on 
mechanical equipment 

• Higher pollutant removal than 
trickling filter 

• As compared to activated sludge 
less susceptible to upset and washout, 
and fewer process decisions by 
operator 

Disadvantages 

• Needs to be protected from weather 
by covers 

• Reduced efficiency in cold climates 

• No long-term operating experience 
in US 



Activated Biofilter 

This process combines features of both the 
trickling filter and activated sludge 
systems The process recirculates both the 
effluent and the settled sludge from the 
secondary clanfier thus creating a mixed 
liquid The trickling filter media used in 
th?« «jy«!tpm ik made up of redwood slats. 
Oxygen is supplied by the splashing of the 
wastewater between layers of the redwood 
slats, and by the movement of the 
wastewater across the layer'of microbes 
attached to the slats Supplemental 
aeration is sometimes provided in an 
aeration tank between the filter and 
clanfier 



Aquaculture 

Aquaculture is the growing of plants or 
animals in water Aquacultural systems for 
wastewater treatment include both natural 
and artificial wetlands and other systems 
that usually involve the production of 
algae and other plants The natural 
wetlands suitable for treatment may 
closely resemble a bog. Water hyacinth, a 
large fast-growing plant, is found 
throughout the South, and is being used 
for waterwater treatment The growing 
plants have a high capacity for using both 
nutrients and organic matter in the 
wastewater 



Aquaculture 

/^Advantages 

• Low energy requirements 

• Low capital and operating cobtb 

• Useful for polishing effluents 

• Possible plant by-products 
Disadvantage^ 

• Climate-limited to southern U S 

• Requires large land area 

• Toxic materials may affect plants 



Secondary Treatment 
Considerations 

Most secondary -wastewater treatment { 
processes are well developed, but choosing 
technologies for a facility rannot be done in 
a supermarket fashion Many different 
factors must be considered, including 
process benefits and drawbacks For 
example, a trickling filter can save energy, 
but it may cost more for construction 
Capital, energy, chemicals, and land costs 
can be traded off, depending on particular 
processes 



Activated Biofilter 

Advantages 

• Stable operations and minimal 
process upsets 

• Improvement of activated sludge 
efficiency 

• As compared to a trickling filter 
needs less area, and is more 
vulnerable to cold temperature^ 

Disadvantage 

• Requirement for supplemental 
aeration 
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In evaluating treatment alternatives, 
various considerations can be taken into 
account. They include- capital cost, 
operation and management costs, energy 
requirements, land requirements, 
treatment reliability, climate impact, 
operator simplicity, response to shock 
loads, effects of toxic materials, and sludge 
production 

In planning a wastewater treatment 
facility several parties work together, 
including the grantee, the consultant, 
and the advisory group. Difficult 
technical decisions have to be made. 

A potential for conflict exists. As 
community representatives, the 
advisory group must see that 
community concerns enter the 
discussion. Although the advisors ^ 
usually have no water quality training, 
they must communicate with the 
consultants on technical matters. 
Questions must be asked withorut 



unrealistic second-guessing. In „ 
selecting treatment processes the 
following questions need answers? 

• What is the source of wastewater,' and 
can the quantity of water* be reduced? 

• Can the community afford to pay for 
anc| operate, particular processes? 

• What are the reasons for using a 
particular pollutant removal scheme — 
climate, experience of the consultants, 
process reliability, monetary costs, 
suitability to the problems of the area, 

' or what? 

• Does the plan permit future 
modifications and additions to the 

system? 

• Are innovative or alternative 
solutions as well as multiplexes 
considered? 

• Do the choices fit in with the values 
of the community? t 

• How will the treatment alternatives 
affect the environment? 



Evaluation of Secondary Treatment Alternatives 
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Advanced Processes 

Conventional secondary processes do not 
remove all pollutants Some that remain 
may be of major concern Processes are 
available to remove these additional 
polFutants Besides solving tough pollution 
problems, these processes improve the 
effluent quality to the point where it is 
adequate for many reuse purpose's They 
may convert what was originally 
wastewater into a valuable resource too 
good to throw away, such as the reuse of 



In the past the advanced processes were 
often caUed "tertiary- wastewater 
treatment" or just advanced wastewater 
treatment They can be subdivided into 
"advanced secondary wastewater 
treatment" and "advanced wastewater 
treatment" categories However, the 
following sections describe available 
advanced processes without dividing them 
into their two separate classifications 



Phosphorus Removal 

Phosphorus is one of the components of 
wastewater that can seriously disrupt the 
ecological balanoe of our waters To meet 
water quality standards, many cities are 



required to reduce phosphorus to low 
concentrations in wastewater discharges 
Phosphorus is not removed to any . 
appreciable extent in conventional primary 
or secondary treatment HoWever. it can be 
removed by relatively minor mod ifi cations 
to existing municipal wastewater 
treatment facilities Phosphorus removal 
processes involve 

• Chemical precipitation 

• Biological remo^I 

• Land treatment 

In the chemical precipitation processes, 
chemicals called coagulants — substances 
such as aluminum sulfate (alum), lime, or 
ferric chloride — are added to the 
wastewater These substances cause the 
solttifcin thej^astewater to coagulate and 
clump'fegether so as to settle faster If the 
proper amount of coagulant is .added, it 
also converts the phosphorus in the 
wastewater into an insoluble form that can 
be removed by settling Approximately 90 
percent of the phosphorus and suspended 
solids, and an additional amount of the 
BOD normally present in a secondary 
effluent can be removed through 
precipitation 
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The necessary amount of coagulant varies 
among localities, defending op the 
characteristics of tlfe waste<vater being 
treated. Large amounts otfchemicals are 
usually required for the rnVximum removal 
of phosphorus, whfle a mucr^smaller 
quantity may be adequate fon^u.st 
suspended solids removal 



Chemical Precipitation 

Advantage 

• Removal of BOD, phosphorus and^ 
suspended solids 

• Simple process controls * 

*• Improved reliability of secondary 
treatment • 

• J^nificant separation of metaK 
•btcte*ria, and viruses , 

> 4" 

Lhsad vantages 

• High cost * 

»• Large quantities of chemical sludge 
for disposal 

• Some chemicals (alum, ferric 
chloride) are not reusable ? 

v • Increase in wastewaterdissol ved 
» solids 

• ynt%ted full-scale cTperation> 
(biological removals 
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In biological removal, a modified activated 
sludge process is* opjerated so that* the 
microbes take up the required amount of 
phosphorus The pho$phoru> is then 
separated Hrom the activated sludgfc? in a 
stepping process These actions' remote 
phosphorus from the wastewater, and 
either significantly redute or eliminate the 
chemicals required for precipitation Thi-v 
removal of BOD and suspended solids is 
equivalent to. or better than, the results of 
the conventional activated sludge process 
Biological removal may be the most 
economical process for phosphorus removal 
other than la-nd treatment However, 
cost-effectiveness analysis * r ill make the>e ' 
determinations on a case-bv-case basis 

The land treatment process another 
option for phosphorus removal Land * 
treatment involves putting wastewater 
• onto land rather than discharging^ into 
lakes^nd streams Phosphorus and other 
nutrients are separated from the water by 
growing- plants or sell processes as the 
water passes through. 



.Land Treatment 



Advantages 

• Recycling of nutrfants such 
phosphorus, nitrogen, and organic 
mfatter 

• Increased crop production 0 

• Recreation and open spa'ce potential 

• Retention %f waler in wajfirshed? 
^ No chemical-sludge ^ 

Disadvan tage s 

• 'Scarci^B^sui table sites 

• Relatively ^arge land requirement^ 

• Seasonal operation may be n** 
necessary in coldet cHimates 
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Filtration 

The process of passing wastewater through 
a granular bed such as fine sand and/or 
coal £o remove suspended matter is called 
filtration Modern wastewater filters are 
often made up of a mixture of two or three 
different materials icoaj, sand, and garnet 
are, commonly used) of varying sizes and 
densities These^ materials form a 
'multimedia filter which is^parse at the 
upper surface and becomes yfcform I y finer 
with depth Efficient filtration of a x 
chemically-treated effluent Can reduce 
suspended solids to alrnjosOeYo and 
phosphorus to 0 1 mg L#r less 

4 

Wastewater is passed downward through ( 
the filter until the filter becomes clogged 
with material removed from the 
wastewater The filter is then cleaned by 
reveling the How 'called backwashings 
The backwast^vater is then returned to 
the head .of the treatment facilitv 

\S1u ms( reemng is another type of filtration 
Microscreens are cylindrical drums 
cavered by a metallic filter fabric Thev * 
rotate slowl\ in a tank with two • 
compartments, so that water enters a drum 
horn one end and flows out through the 
filtering fabric The waste solids are 
r etained on the surface of the rotating 
screen These solids are flushed from the 
screen and collected in a hopper or trough 
inside the drum for return to the secondary 
Uedlment plant tylicroscreens can usual ly - 
reduce the suspended solids concentration 
in activated sludge effluent from 
^0-25 mg L to S- 1 0 mg L 
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FiltratiQri 

Advantages 

• Control of suspended solids in 
secondary effluent 

• Additional removal of phosphorul / 
and suspended solids in 
coagulation-sedimentation processes 

• Increased treatment reliability ' 

• Easily automated and time-lested 

• Minimal ot>erator attention 

• Minimal space requirements 

Disadvantage 

• Processing of backwash wastes . 



Carbon Adsorption * 

Even after secondary treatment, t 
coagulation-sedimentation, and filtration, 
-Kjme orgarrtc materials that are resistant 
to biological breakdown will remain in the 
effluent One removal method for this 
mdteiial involves activated carbon 
Activated carbon is a finely-grounp! carbon 
with a very large surface area Organic / 
contaminants are removed bv adsorption, 
"which is the attraction and accumulation 9 
of onq substance (waste) on the surface of 
another (carbon ) After the adsorption 
capacity has beeV reached, the carbon can 
be restored by heating it in- a furnace at a 
temperature sufficiently high to drive pfT 
the adsorbed materials 

Activated carbon is utilized in two forms, 
powdered and granular The powdered 
carbon is mixed with the wastewater for 
several minutes to allow. adsorption to 

settling — 
of a coagulant 

r _jhieved by 

passing the wastewater through long . 
columns or beds of the carbon . 




84 




Treatment preceding carbon adsbrption can 
be varied, depending on the desired final 
eftluenT'Guality Carbon adsorption often 
follows processes such as secondary 
treatment, coagulation^se^mentatiqn, and 
filtration By combining thele processes*, a 
colorless, odorless, sparkling-clear effktent 
can be produced It can be free of bacteria 
and viruses, and can contain a BOD of less 
than l.mg.L and an organic concentration 
of le»& than 10 mg L This water quaiity is 
suitable for man) put poses t 

Another approach called independent + 
physical -chemical treatment also use^ 
carbon In this method biological s^uiiddi v 
processes are eliminated altogether 
tarbon is the ^ole mean^ of removing 
organic substances The raw wastewater 1^ 
usually coagulated and settled sand* 
sometimes filtered \ before it is passed 
through the carbon ,»v*tem rhis approach 
pro\ide^ a decree of treatment better than 
biological ^secondary treatment followed by 
rnrhrin adsorption The approach r- useful 
in meeting temporar^reatment 
requirement^ or m c#se<; where space lv — 
very .limited The proce^ is usuall> more 
co*tl> than tht biological -etondnrv 
processes 



Nitrogen Control 

Nitrogen plays a fundamental role in the 
aquatic environment However, if excessive 
amounts of nitrogen are discharged into 
waterways, seriotra pollution problems can 
result During conventional biological 
wastewater treatment, almost all the 
nitrogen in the wastewater is converted 
into ammonia and, or nitrates Although 
ammonia in wastewater has low toxicit\ 
tor humans, it can consume dissolved 
oxygen in the receiving water, damage 
aquatic life, corrode copper fittings, 
increase the chlorine requirements loi 
disinfection On the othei hand, nitrafl^ al 
high concent! ations ma\ b% toxic to 
infants 

Ammonia nitrogen can be reduced in 
concentration or removed from wastewater 
■by ^everat processes- T he -pr*€*^r»efT are- 

• Biological nitrification and 
denitrification 

• Land treatment 

• r^rh^ical -chemical methods such 
ammoma stripping and ^elective ion 
exchange 



Carbon Adsorption 

Advantage*. 

• Removal of organic materials 
parsing through biological ^ey>ndar\ 
^li tfdtlntJlit pi oce^e^ 

• Accommodates wide variations in 
flows, wastewater quality, and 

con cent rat ipfHoft£**£ materials 

• Minimar space requirement 
carbon process 

• Needs minimal space 

• Relatively expensive 

• High energy requirement for r jrbon 
regeneration 

• Equipment for carbon regeneration 
and reu>e i^ ill^uited for small planfc 
and requWes very careful operator 
control 



Biohgwal Sitnfication and Denitrify at ion 

In this process mtrogen-cohtaining matter 
such as protein i^ broken clown in two 
bio:ogical steps First, the nitrogenous 
matter is converted into nitrates 
i nitrification > by providing Jxygen in the 
proper amount The nitrification step is 
usually accomplished by using actuated 
sludge a trickling filter, or a rotating 
biological contactor It ma\ follow or be 
combined with secondary treatment for the 
removal of BOI) This action may 
accompany the biological conversion of the 
nitrates into nitrogei) gas (denitrification* 
In many cases, carrying out only the 
nitrification step may be adequate to meet 
effluept requirements 
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New biological processes that accomplish 
nitrification, devitrification, and the . 
biological removal of phosphorus have been 
recently developed and patented. However, 
thei>e processes have not yet been used 
emensively on a plant-size scale 

The efTicieni|^of biological nitrification is 
usually 80 to 90 percent conversion of 
ammonia to nitrate. The combined 
nitrift'ation-denitrification process can 
remove up to 80 percent of the total 
nitrogen ^ * 



Land Treatment 

Land treatment of wastewaters can provide 
moisture and nutrients necessary for crop 
growth Wastewater usually contains 
substantial amounts of nitrogen and 
phosphorus that are useful for cop 
production The natural processes remove 



secondary effluent can be converged to 
ammonia gas by raiding the pH id high 
< alkaline) values The gaseous aWimonia 
can then be released by^ passing the nigh 
pH effluent through a stripping tower The 
use of lime permits the simultaneous 
coagulation of suspended solids and the 
removal of phosphorus* while at the same 
time adjusting the pH for the stripping 
process * ^ 

The concentration of ammonia emitted 
from the tower is very low — well below 
odor- levels, and does not cause air 
pollution problems However, lime scaling 
and energy requirements make the process ' 
unattractive This type of system was 
abandoned at the Lake Tahoe, California, 
advanced wastew^er treatment facility 



is returned to the hydrologic cycle The 
wastewater is treated on the sort by slow 
rate irrigation, overland flow, or- 
infiltration-percolation 



Biological Nitrification 

Advantaj?^ 

^ • Design ahd upei^tRns similar t'u 
>econdar> treatment processes 

• Low kludge volumes 

• Minimal airt>r water quality -iide 
effects % 

4, .Disadvantages 

• l^arge space requirements relative 
to s**rondary treatment • 

Vulnerable to upsets by toxic 
^S^tajaces. equipment failures, or 
operator error 



High energy usage 



) 
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Ammonia Stripping \ 

Advantages 

• Simple technology 

• Minimal space requirements 

Disadvantages 

• Decreased efficiency in cold 
temperature- 

• Inoperable in freezing condition^ 

• Lime scaling in tower 

• High eiectricai energy use 



In seleLtiu*} ion exchange, 'ammonium ions 
in solution aTe exchanged for sodium or 
calcium ions The process operation 
resembles a water so^ener, except that the 
material being removed is ammonium 
nitrogen rather than water hardness The 
bed must be regenerated periodically so 
>that its capacity to remove ammonia is 
restoied The process is very efficient It 
can remove 95-97 percent of the ammonia 
nitrogen 



Phvsual-i 'hemu al Methods 



A process that removes gaseotrs amn\oma 
from water by agitating the watAgas 
mixture in the presence of air ^railed 

ammonia ^trtfSpin^ Ammoniawtrogen in 
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Selective Ion Exchange 

Advantages 

• High removal efficiency 

• immune to temperature variations 

• Useful fertilizer product 

• Controllable process 

• Minimal space requirements 

Disadvantages 

• Complex equipment and operations 

• High capital oosti, 

• Disposal of waste product 

t « 



Concerns About Advanced 
Treatment 

. Much thought needs to be given to the, - 
planning of advanced wastewater 
treatment (AWT) systems .9 

The advisory group can contribute by 
asking the following questions at the 
start of the discussions: 

Have community-wide options such 
as wastewater flow reduction and 
changed water uses been explored that 
will diminish the need for AWT? 

• Is AWT really needed to meet/surface 
water quality standards? / 

• Has land treatment been, considered * 
as an alternative to AWf? * 

• Can the community afford the 
on-going chemical andrenergy expense 
of AWT? 

• Are there sufficient disposal sites in 
the area for AWT sludge? 

• Will the treatment facilities have 
competent personnel for dealing with 
comple^j\WT processes? 

• Will the community's welfare be 
endangered if an AWT process fails? 
What recourse will the community 

have?- . 



Evaluation of Advanced Treatment Alternatives 



Pfiosphorus Removal 
Chemical precipitation 
Biological removal 
Land treatment 

Nitrogen Control 
Nitrification 
Ammonia stepping 
Ion exchange 
I,and treatment 

Organic Matter Removal 
Carbon adsorption* 

Preferred Rating: 
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Disinfection % 

The last step in a treatment plant is 
sometimes the addition of a disinfectant to 
the treated wastewater to kill pathogenic 
disease-causing* bacteria and viruses This 
process differs from sterilization, wmch is 
the killing of all living organisms ,The - 
addition of chlorine gas or some other 
chemrcal form of chlorine is the process 
|nost commonlv used for wastewater 
disinfection in the United States The 
waste waterthen flows into a v basm, where 
it is held for about 30 minutes to allow the 
chlorine to r*act with the pathogens Some 
concern about the formati6n of chlonnation 
by'products^as potential carcinogens exists, 
but the use of chlorine bas proven to be a 
very effifcdve means oFdisinfecting both 
waste wSjprs and water supplies 

Many European countries use ozone rather 
than chlorine for disinfection Ozone is an 
energetic form of oxygen that readily 
reacts with many substances In jhe 
United States, ozone generators are used 
to purify air, among other uses 



Sludge Handling 

In purifying wastewaters another problem 
is created — sludge handling The sludge 
is made of materials separated from the 
raw wastewater It consists primarily of 
organic substances and solids such a* the 
precipitates produced in some advanced 
treatment Whatever the wastewater 
process, there ib always something that 
must be burned, buried, treated for reuse, 
or disposed of in some way 

Ex*ce*pt when land treatment is used, 
J^her degrees of wastewater treatment 
J^BalLy result in larger amounts of sludge 
^Mfl must be handled T t he satisfactory 
treatment and disposal of sludge can be the 
single most complex and trolly ope rat ion in 
a conventional wastewater treatment 
system Without s&dge treatment, even the 
best wastewater treatment process is 
incomplete . 

* 

The basic oper atio ns of sludge treatment 

are ■ W ^ 

• Conditioning 

• Thicl^nmg 

• Stabilization 

• Dewatenng 

• Disposal 
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Although v anou-< combination^ of 
equipment and process are u^ed in 
fronting ♦Judgp- the ha-ir alternative* ar^ 
fewJv limits The ultimate depoMtorv of ». 
the kludge material^ could be either land, 
;\\r or water Current poline*; dt-^ourage 
, disport practices such as ocean dumping 
Air quality considerations require air 
pollution equipment as part of the kludge 
ineineration process so that sludge cannot 
be discharged into the air Thus, the sludge 
in some form eventual 1} will be returned to 
the land . — * 

Sludge Conditioning 

Several methods of urnd it tutting ^ludtf? to 
nocg the separation of the liquid a d ^olid^ 
are available The principal _wa>s involve 
chemicals, or heat and pressure^ 

Chemical coagulants -uch a- ferric 
? chloride, lime jpr organic polymer- are 
4 commonly used Ash from incinerated^ 
v^ludge has also found use a- a cJ^ditioning 
agent These substances are mixed with 
the sludge just ahead of the thickening or 
dewatenng process^ Chemical kludge 
conditioning i- used at hundred^ of 
municipal treatment plants 
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Another conditioning approach to heat 
the -ludge at hi^h temperature- and 
pre*v-ure- Under these condition? much 
like tho>e of a pressure cooker. wat>er 
bound in the solids is released 

\ 

Another method involves the application of 
heavy <jp*e* of chlorine to the -ludge Thu 
is-a relatively new approach Because of 
the acidic effects of the chlorine, it also 
stabihz^jJie organic sludge- 
Sludge Thickening 

After the sludge has been conditioned it 1- 
often thickened before further processing 
Thickening is u^uallv accomph-hed in one 
of two way.- 

• Solid- are floated to the top of the liquid 

• Solids are allowed to settle to the bottom 

The goal is to remove as. much water a? 
possible before the final dewaterfng or 
di=po^al of the sludge 
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Flotation Thickening 

Advantage 

• Separation of light particles of 
activated sludge from wastewater 

Disadvantages 

• Compressed air requirements 

• Control difficulties * 



In flntatmn thu kemng, air under pressure 
is injected into the sludge to float solids to 
the top of liquid The process typically 
increases the solids content five times 
Graat\ thickening, essentially a ^ 
sedimentation process similar to those 
wliicfcuoccur in alP sett ling tan ks v allows 
^ohds to settle to the bottom Gravity 
thickening also can increase primary 
sludge Mol ids by five times The current' 
trend \% towards using gravity thickenings 
forpnrftary kludges, and flotation 
thickening for activated sludge The 
thickened produce are then blended for 
fWthet ptocesMng 



Gravity Thickening 

Advantage » 

• Simplejoperation 

I>iH«dv anUi^fs 

Occasional odor problems 

% Difficult} in =>eparation of light 
particle^ } 
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Sfnall, rotating drum screens have been 
introduced recently for thickening sludge 
These screens are similar Jo a large 
kitchen strainer Polymer-conditioned 
sludge is fed to the inside of the dfum 
Water passes through the screen and is 
returned to the wastewater, treatment 
process The thickened sludge fajls from 
the open end of the strainer 



Sludge Screening 



irements 



Advantage 

• Sm^ll >pa^£ requ 
Disadvantage 

• Requirerckreful operational 
controN 



Sluclge Stabilization 

Sludge stabilization biologicallv breaks 
down the organic solids so that they are 
more stable 'le** odorous and le^ 
putrescibie*, are easier to dewater, and 
have less mass If the sludge is to be 
dewatered and burned, stabilization 
normally is nut used Many municipal 
plants do not use incineration Instead the> 
rely on sludge digestion to stabilize the 
organic sludges before final disposal Two 
basic processes are ir>use anaerobic 
digestion, and aerobic digestion 



Anaerobic digestion involves the 
breakdown of solids in an environment* 
that is devoid of oxygen Most modern 
anaerobic digesters use tanks in a 
two-stage process In the first stage 
biological digestion occurs The second 
stage is used for storing and concentrating 
the digested siudge The second-operation 
may be an open tank, an unhealed ia'hk, or 
a sludge lagoon As the organic solids are 
Woken down by anaerobic bacteria, liquids 
and gases are formed A relatively clear 
liquid, called sTTjSernatant, can be 
withdrawn and recycled to the treatment / 
system Methane" and carbon dioxide alse * 
are formed TheVhge^ter ga Q containing 
methane is a usable fuel It'is used 
principally for heating the first digestion 
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tank, Kaiso can be used for boiler and 
internal combustion engines that are, in 
turn, used for pumping sewage, operating 
blowers, and generating electricity. An 
efficiently operating anaerobic digester 
converts about 50 percent of the organic 
solids to liquid and gaseou^forms 



Anaerobic Digestion 

Advantages 

• Production of a useful by-product, 
methane 

• Reduces the final volume of sludge 
for disposal 

Disadvantages 

• Sensitive to variations in amounts 
of sludge and toxic materials 

•"fncTeasCT^afety requirements 

t Results sn a supernatant with high 
concentration of pollutants that must 
be treated 



Atnjbu digestion is accomplished hv 
"injecting air into the organic sludge- Its 
most extensive use has been in relatively 
->ma!l activated sladge plants However 11 
i* receiving increased attention for larger 
facilities For example, the Metropolitan 
Denver Sewage Disposal District u^e^ 
aerobic digestion for sewage fiow> over 
100 mgd Solids reduction efficiency is 
similar to the anaerobic proce^es 



Aerobic Digestion 

Advantage* 

• Stable operation, not sensitive to 
upset 

• Results in relatively clean 
supernatant-' 

Disadvantages ' 

• Require^ considerable amount of 
eiectrfcity ^ 

• Difficulty in thickening -olid- bv 
gravity settling ' 

• Generate- no useful product ^uch a.s 
methane 



Sludge Dewatering 

Water may be extracted from sludge by ( 
various approaches 

• Sandbedfi % 

• Vacuum filters , 
Centrifuges 

• Pressure filters 

» 

Thejpost widely used method of sludge 
dewatering involves drying the sludge on 
sandbeds. These beds are especially 
popular in small plants because of their 
simple operation arid maintenance They 
usually consist of a layer of sand placed 
over gravel Sludge is drawn from the 
digester, placed on the sandbed, and 
allowed to stand until it is dried by 
drainage and evaporation In good weather 
the sol'ds can be concentrated several-fold 
within six weeks At that time, the siudge 
'will resemble moist soil Sandbeds art 
sometimes enclosed by gia?s >n 
greenhouse -type structures to protect the 
sludge from rain, and thus -horten the 
drying period This arrangement is also a 
form of solar heater » 

As the number of secondary- treatment 
facilities grow, the use of more compact 
and more efficient mechanical-dewatenng 
systems is increasing These sv sterna 
include vacuum filter^ centrifuge*, and 
pressure filters ' 



Sandbed Dewatering 

Advantages 

• Simple operations 

• Low energy u^age 

Lh&adv anlage^ 

• High *pace requirement 

• Vulnerable to weather 



31 



A iQLUum filter consists of a cylindrical 
drum covered with a filter medium or 
fabric, which rotates partially submerged 
in a vat of conditioned sludge * A vacuum is 
app\ed inside the drum to extract water, 
leaving behind the solids, called filter cake, 
on the filter medium Vacuum filtration of* 
sludge results in a sludge cake dry enough 
for disposal Hi a landfill, or by application 
to the land as a relatively dry soil 
conditioner 4 

Vacuum filtration is the most popular 
mechanical sludge-dewatenng method for 
municipalities, with over 1,500 
installation* While this method requires 
more skilled operation than a drying bed, 
it has the advantages of occupying much 
les> space and being more controllable 



Vacuum Filtration 

Ad\antages 

• Not \ulnerahle to weather 

• Smafl space requirement-* 

Disadvantage* y ,, 

• Skilled operation.- requirements 

• High electrical energy consumption 



( entrifuge^ are al>o a popular means of 
dewatenng municipal sludges A centrifuge 
^jrfse? centrifugal force to separate sludge 
-otids from the liquid Polymers used for 
sludge conditioning are also injected into 
the centrifuge The solids are spun to the 
qutside of a bowl from which thev are 
scraped The liquid is returned to the head 
of the facihtv for further treatment 



Centrifugation 

Advantage* 
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• Minimal space needs 

• Large separatjpna! forces for small 
particles 

• Not vulnerable to weather effects 

• Relatively odor-free operation 
Disadvantage 

• Extensive maintenance 
requirements 



Pressure filtration is also an effective 
mean? of kludge dewatenng that is finding 
increased use in the United States Sludge 
is Hew'atered hy pumping it at high 
pressure through a filter or a belt running 
between rollers A very dry sludge c^e 
results Although popular in Europe for 
year*. "pressure" filtration onl\ recently ha- 
undergone extensive use in the Unrted 
States Interest has been spurred by recent 
* improvements in equipment Howeve r the 
capital co-ts are high ' 1 

Ultimate Disposal 

Several options exist for'the final disposal 
of sludge Sometimes- it can be used as a 
oil oonditioaer or low-grade fertilizer It 
aisv) may be burned or disposed of through 
wet air oxidation 



Fertilizer and Soil Conditioner 

Municipal sludge Contains essentiaj plant 
nutrients and useful trace elements It 
thus has potential as a fetfilizer or soil 
conditioner Before serving these uses, the 
sludge i* usuall> -tabihzed by digestion or 
some othe'r proce— to control 
microorganism.-* and odors After * ^ 
stabilization, the sludge can be u-^ff^ a 
fertilizer or >oil conditioner in several 
alternative forrrv* 

• Liquid sludge directly from the 
stabilization process 



• Dewatered sludge 

• Dewatered and dried -Judge 

• f om posted sludge 
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Many municipalities apply liquid sludge to 
croplands. This sludge is not used for root 
crops or crops consumed raw by people 
because of health considerations h is 
frequently used for pastureland or corn, 
wheat, and forage crops Small towns often 
haul the sludge in trucks that also spread 
the sludge on the land. Large cities usually 
find pumping the sludge through pipelines 
to the disposal sites to be the cheapest 
method of sludge transportation 

To reduce the volume of material handled, 
dewatenng ls'sometimes used before 
applying thp sludge to the land. In small 
treatment plants, sludge removed from 
drying beds is often stockpiled for use by 
the community or by local citizens Larger 
cities may use mechanical dewatenng 
systems, with'the sludge cake hauled to 
the disposal site* where it is plowed into 
the ground — " 

The drying of dewatered stodge by heat 
further reduces the voiume Several major 
U S cities, including Houston and 
Milwaukee, dr> their sludge for use as a 
noi! conditioner 



Incineration 

Advantages 

• Almost complete destruction of 
sludge 

• Small space requirement 
Disadvantages 

• High capital cost 

• ftigh fuel cost 

• Extensive maintenance 
requirements 

• Air pollution potential 



The wet air oxidatiort process la ba»ed on 
the principle that a substance capable of 
burning can t^e broken down in the 
presence of veYy hot water under pressure 
The oxidized solids. and liquid can be 
separated by settting. vacuum filtratioruftr 
centrifugation 



Sludge Reduction 

If sludge use as a soil conditioner is t 
impractical, or if a land site is not suitable 
for the disposal ot dewatered sludge, 
communities may turn to the alternative of 
sludge reduction Sludge reduction involves 
decreasing the mass of solids through 
methods such as incineration and wet air 
oxidation 

Incineration completely evaporates trte 
moisture in the sludge. #md burns the) 
organic solids to an ash To minimize the 
amount of fuel used, the kludge must be 
dried as completely as possible before 
incineration Incinerators have the 
advantage of small space requirements, but 
suffer from long st&rt-up period- complex 
operation^, and high energy costs' 



Wet Aif Oxidation 

Advantage 

• Very small space requirement 

Disadvantages 

• High capital cost 

• Highly-skilled operators needed to 
handle maintenance and safety 

pi ot>lems 

• Produces highly polluted liquid that 
must be recycled or treated 
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Advanced Treatment Sludges 

The chemical coagulation-sedimentation 
process in advanced waste treatment 
produces large volumes of chemical 
sludges No other advanced process creates 
a significant sludge problem If lime is 
used as a coagulant, the sludge can be 
dewatered by the usual separation 
techniques (vacuum filters, centrifuges, 
and filter presses* The sludge can then be 
passed through an incinerator in a process 
cajled recalcining This process drives off 
water and carbon dioxide, leaving behind a 
reusable form of lime. This method reduces 
both the amount of new lime that must be 
purchased as well as the volume of 
residues for final disposal The lime sludge 

dewateVed and buried in cases where 
recalcining is too expensive 

If ^1^ of iron or aluminum, such as alum 
or ferric chloride, are used as the coagulant, 
tK^wg o m i c *~k l c 2* tr* 1 *" ti*" r, e cannot be 
recovered and reused for phosphorus 
removal* These sludges, then, are 
dewatered, with the same alternatives for 
disposal as the organic sludge* from 
^-cond arv treatment 

Planning for Sludge 
Disposal 

In facility planning, sludge disposal is 
often ignored during the initial 
evaluation of wastewater treatment 
alternatives — a disastrous mistake. 
The monetary cost of sludge disposal 
about equals the cost of treating the **! 
wastewater alone. Relevant questions 
for advisory groups include: ; 

• What effluent and/or sludge quality is 
-peeded for the long-term use of ' 
^sposal techniques? \^ 

• What are the slu'dge disposal options 
and their related costs? 

• How will the disposal techniques 
affect the environment? 

• Does the choice match the 
preferences of the^ community? 

Land application is a good alternative 
for stafdge disposal. However, potential 
hazards exist when joint industrial- 
municipal treatment is used. Industrial 



wastes may contain heavy metals or 
other toxic substances that limit the 
disposal of sludge on land. Properly 
^controlled sludge may be applied to 
land without problems developing. The 
advisory group may help locate 
available land disposal sites, and lead 
public discussion of the best method of 
sludge disposal for the community. 

i 

Selection of Processes 

The array of treatment processes is 
extensive A major portion of facility - 
planning involves choosing one of them 

Over a hundred different techniques, 1 
options, and processes ex^st for wastewater 
treatment In determining the best solution 
to a wastewater problem, these 
alternatives should be evaluated carefuli> 
in light of hpeuia local conditions Among 
the factors that should be considered are 

• Wastewater amount and characteristics 
'domestic commercial, and industrial u$>es> 

• Effluent requirements 

• Environmental effects 

• Public, acceptance 

• Resource consumption 

• Sludge handling 

• Proce.-^ complexity, reliability and 
flexibility 

• Implementation capability 

• Monetary costs 

The bottom line for most people is how 
much a system costs Both nonmonetary 
and monetary costs are involved 
Environmental, social, and indirect effect-, 
such as land development are the principal 
nonmonetary considerations Monetary 
costs consist mainly of capital, operations, 
replacement, and management 
expenditures The costs shoujd be 
presented m a form that has meaning for 
the taxpayer, such as dollars per household 
per year These costs, especially for 
operations, are increasing rapidly due to 
escalating energy costs 
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Environmental Pollution Control Alternatives' Municipal Wastewater Pubh*&*Uon 
Number EPA-625/5-7&-012. Washington, DC. U S Environmental Protection Agency, 
May 1976 79 pp Order Number -5012 

Tfcns document is an exceilen^ftn-technical discussion of available municipal 
wastewater treatment processes. It describes the processes, .gives costs and 
energy requirements, and discusses their e^iency, advantages, and 

j disadvantages. It is available from CERI, Technology Transfer, U S. 

I Environmental Protection Agency, Cincinnati, OH 45268. Give the order 

V number and publication title when ordering 

Innovative and Alternative Technology Assessment Manual MCD-53 Washington, DC 
U S Environmental Protection Agency, September, 1978 388 pp 

This document contains fact sheets for 117 different wastewater treatment 
process variations Each fact sheet describes a process and its modifications It 
di*4cu«w5 technology status, applications, limitations, equipment manufacturers 
'list only), environmental impacts, and references. Process diagrams and cos^s 
are also given It is available from the General Services Adrmsistration, 
Centralized Mailing List Services, Building 41, Denver Federal Center, Denver. 
CO 80223 Give the document number MCD-53 and the title when ordering 

Pnx-eedings from National Conferences on Shopping for Seivage Treatment Hon To Get 
the Best Bargain for Your Community or Home Draft Washington, DC U S 
Environmental Protection Agency, April and June 19T8 120 pp 

This document is a collection of sgiall papers presented at two conference.^ in 
Denver, CO, and Washington, DC The papers mainly pertain to wastewater 
treatment technologies, and citizen involvement in the facilities planning 
process Brief comments concerning other topics are also included It is available 
from the Office of Water Program Operations, U S Environmental Protection 
Agency, Washington, DC 20460 

VanNote. Robert H et al A Guide to the Selection of Cost-Effectue Wastewater Treatment 
Systems Publication Number EPA-430 9-75-002 Washington. DC Office of Water 
Programs Operations, U S Environmental Protection Agency, July 1975 229 pp Ordei 
Number PB-244-417 2BE 

« 

Thi^ document presents information which can be used to determine the 
alternative municipal wastewater treatment schemes that will meet specific u 
effluent guideline^ Procedures and information which can be used in 
determining the cos^ of each altei native are also given It costs $28 a copy, a 15 
percent discount is given for orders of 20 or more copies -It can be. ordered from 
the National Technical Information Service, 5285 Port Royal Koad, Springfield^ 
VA 22161 
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Chapter 6 

Small Systems 

Charles A Cole 



Small i& Big 

What would you say if your home 
wa->te\*ater treatment system cost $I0,000' ; 
That tht individual household c£st of 
^ome recerit municipal wastewater 
treatment systems Even though these 
systems are largely subsidized by federal 
grants; that's still a lot of money You 
would probably answer that an onsite 
svstem wouldn't cost that much and, if you 
live in a community that is not densely 
developed, vou'd 6e right' * 

Annual household sewer fees exceeding 
$200, $300, or even $500 occur in some 
small communities These high costs are 
due to debt retirement expenses for 
extensive sewer collection systems, or 
operation and management of sophisticated 
treatment plants They can lead to political 
upheavals, confrontations at public 
meetings, injunctions, suits, and refusals to 
connect onto sewer systems 

In addition to the potential for cost saving, 
there are also-many environmental 
benefit of onsite treatment On\ is 
keeping water in the local^area ucf recharge 
the groundwater In addition to lowering 
water and sewer bills, small systems can 
help to prevent urban-sprawl, preserve 
prime farmland, conserve energy, and save 
materials _ , — 

In 1940 about half of the United State* 
population was sewered In 1977 the 
amount had increased to 71 percent This 
trend led people to believe that on£?te 
systems were antiquated In addition, poor 
design, installation, and maintenance of 
many onsite systems ca/ised* failures^ 
Howeve r , the extremely large per capita 
costs of many central systSms are causing 
communities to take a serious look at 
small -seal e*st)Iutions With proper 



planning, design, construction, and 
maintenance these systems can work under 
many circumstances 

Alternatives 

Small wastewater lR\s terns may or may not 
be appropriate, depending upon the \ 
characteristics of the community 
Treatment alternatives include, but are not 
limited to, approaches using septic tanks 
and soil absorption systems, aerobic 
treatment tanks, sand beds, sand mounds, 
evaporation and evapotranspiration beds, 
waterless toilets, onsite recycle systems, 
and cluster systems Alternatives for 
collecting and transporting wastewaters 
are small-diameter gravity sewers' 
pressure sewers, and vacuum sewers 

Tfcese systems for small wastewater flows 
may qualify for federal grants under 
Section 201 of the Clean Water Act of 1977 

7 m fr*r*t fUn\> rn^ii rnnrnvn r> t n ) tn ^ r> n * » » • n 
. ... / ^ v, . , w _i_ r " ' ' «■«■ -^"-«- 

technologies which will increase the federaV 
share of construction costs by ten percent J 
from 75 to 85 percent States are required^ 
to set aside two perAnt of the federal 
construction grant allotment to fund < 
innovative 1 and alternative projects The 
Clean Water Act also requires states with 
rural populations of 25 percent or more to v 
set aside four percent of their construction 
grant allotment for small communities In 
addition to individual treatment and 
alternative collection systems, septage 
(solids in septic tanks) treatment qualifies 
as an alternative technology These options 
are eligible for a In percent cdhl 
preference, meaning they can cist 1 15 
times more than the most cost-efTective 
conventional system and still receive 85 
percent federal funding Funditig for any 
of these individual or onsite- systems must 
go to a public organization 
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Common Small-System 
Alternatives 



Onsite Technologies 

• Sepyc tanks and soil absorption 
systems * 

• Aerobic treatment tanks 
Sand filters 
Mound systems 
Evapotranspi ration beds 
Evaporation beds 
Waterless toilets and greywater 

systems \ 

• Onsite recycle systems 

• Cluster systems ■ * 



Septage Treatment and Disposal 

• Septage treatment 

(Aerated lagoon, anaerobic-aerobic 
processes, composting, chemical 
treatment* 
: • Septage disposal 

• Land spreading, subsurface ■ 
application, burial) m 

Collection and Transport 

• Gravity sewers 

• Pressure sewers 

• Vacuum sewers 



-4 



Onsite and Small-System 
Technologies 

• In homei each person on the average 
, generates 50 to 70 gallons of wastewater 
per day This wastewater can be disposed 
of by either central treatment works or by 
onsite facilities 

Onsite systems include treatment followed ^ 
by disposal The treatment consists of 
primary, secondary, and sometimes 
advanced stages similar to those of a 
central facility The most prevalent onsite 
method is the septic system, which 



consists of a septic tank and soil absorption 
field The septic tank usually accomplishes* 
primary treatment or sedimentation Ata)il| 
absorption field carries out the secondary 
treatment and disposes of the water 
Higher levels of treatment are gamed bv 
the use of sand filters, and are usually 
mandatory for discharges into surface 
waters The following paragraphs look at 
the septic tank, as well as other types of 
onsitkand small community; systems 



Septic Tank aijd Soil Absorption 
Systems 

Household wastes pass from the house into 
a large water-tight tank where solids 
separate from the liquid. The solids 
isludge) that settle to the bottom decav 
' over many months The remaining liquid 
\ effluent i flows from the tank into an 
absorption field 'drainage bed*, where it is 
disposed of through perforated pipe-* Soil 
bacteria decompose the organic wastes left 
in J the liquid fff a properl} operating 
system most pollutants are removed from 
the*water before it seeps into the 
groundwater or surface water This piocess 
is called leaching Systems which are 
properlv installed in good soils- will operate 
satisfactorily for twent} or more war* 



Spptu tank utth sn// 
dbsorption fivhj 




G<£vpi of £tu<hed Rock 



Septic System Management 

The primary considerations in deciding the 
location of an absorption field are the soil 
profile (layers', limiting /one tfiow 
barriers), and soil permeability 'seepage 
rate) The soil profile should be analyzed 
by a person knowledgeable in soil science 
Pie soil should be neither too tight (day), 
lor too porous (gravel) At the time of the 
profile analysis, the limiting zones such as 
impervious clay or rock should be 
determined Contamination of the 
groundwater occuns if the effluent does not 
come into contact with an adequate 
amount of soil In addition, if impervious 
layers occur in the immediate vicinity of 
the absorption field, untreated sewage will 
nse to the surface^ and cause health or 
nuisance problems The perc or 
percolation test is a popular way to 
evaluate soil permeability, but it alone is 
not an adequate measure of site suitability 
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Some rules of thumb are' keep systems a 
minimum of 50 feet from surface water, 
J. 00 feet from wells, and ten feet from 
building and property lines. On parcels 
that have both ^ejlsland septic tanks, a 
minimum lot size of cine acre is often 
recommended, even with soiis most ' 
suitable for onsite systems Site standards 
and codes vary among the states and 
localities 



Design and Installation - 

The size of septic tanks and absorption 
fields depends on the number of persons' 
using the system The number of bedrooms 
is a good approximation Typically, a 
four-bedroom house has a septic'tank of 
LGOO gallons capacity The size of the 
absorption field depends on the soil profile, 
limiting zone, and percolation rate One 
thousand square feet of surface area is* 
typical foi a four bedroom house and clay 
soils The field is usually atUeast 24 inches 
above groundwater or the impervious zone, 
and is covered with at least six inches of 
soil During installation every effort must 
be made to prevent compaction of the soil 
Compacted soil blocks or slows down the 
flow of wastewater into the soil 



Operation and Maintenance 

In many places the homeowner has the 
responsibility of maintaining a septic 
system This pattern is changing, and if 
• septic systems are to qualify for federal 
funHtng n nnhhr body must apply for the 
grant and take the responsibility for the 
proper maintenance 

The septic tank is periodically emptied of 
accumulated solids The tfming varies with 
the use and amount of non-sanitary wastes 
that are generated For example, garbage 
grinders add considerable wastes and 
should not be used The^ASohds can clog 
the absorptiori field x( theVNerernot properly 
. removed from the tank Pumfclng the septic 
tank is necessary at least every two to four 
years One possibility for disposals an 
existing sewage treatment plant tKat is 
equipped to handle the extra load Septage 
has an extremely high organic content, and 
may overload a plant or cause odors 
Serious consideration should also be given 
to the separate treatment and disposal of 
septage Fntdities to treat neptuge jare 
eligible for federal funding 



System Rehabilitation 

The surfacing of septic tank effluent on, or 
near, an absorption field usually indicates 
failure of the field The effluent creates a 
soft spot and promotes vigorous plant 
growth Odors or a liquid stream from the 
failed system may be present. Several 
approaches&r dealing with these 
absorption field failures include 

• Water conservation 

• Hydrogen peroxide treatment 

• New individual or communit^ absorption 
field ^ 

Water conservation is the first approach 
Conservation reduces the waste load on the 
system, as welj as rests the bed At the 
same time, pumping the septic tank 
removes solids that contribute fco clogging 
An empty septic tank provide^ several days 
of rest for the absorption field until the 
tank fills up again 

Another option involves hydrogen peroxide 
treatment of the absorption field to remove 
,,soil surface clogging However, this 
alternative requires very careful 
preparation and analysis of the site An 
additional approach is to construct a new 
onsite absorption field, allowing the old 
bed to rest and rejuvenate *The q\d bed 
th pn mav h g-irltpmatgH with the new one 
on a periodic basis Dual absorption field*, 
even for new houses, are used in mqily 
locations such as Fairfax County, Virginia 

Aerobic Treatment Tanks 

Aerobic tieatment uses air to increase the 
breakdown of organic matter by bacteria 
It depends on oxygen in contrast to 
, septic systems which require rto oxygen 
Aerobic treatment replaces the septic tank, 
and uses a Smaller absorption bed With 
further treatment, such as sand filtration 
and disinfection, ^ffluent from aerobic 
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* Cross section diagram nf 
an absorption field 
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s\n aenjni< treatment unit uitn 
tuo treatment and dispell I 
upturn* -n fid filter nnd ' 
di*-infe< tmn unit or mil 
ah^nrptmn field 



systems can be discharged' into surface 
waters in some states. This option 
processes wastewater similar to secondary 
treatment at a central treatment plant 
Aerobic systems have costs for electricity, 
equipment, and maintenance In addition 
installation is two'to three times more 
jcostly than septic systems 

Sand Filters 

§<j^§nt from aerobic systems may be 
cleaned using' sand as the filter material ^ 
Several variations of sand filters include 
the burjed sand filter, the recirculating 
sand filter, and the intermittent filter The 
buried sand filter usually performs well, 
and requires minimal operation and 
maintenance The recirculating and , 
intermittent sand filters provide more even 
distribution of the effluent onto the sand 
However, equipment with moving parts or 
siphons is involved, which needs good 
maintenance, Sand filters are also- used 
vwth effluent from sejDtic tanks in some 
locations 
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Mound Systems 

Onsite disposal is often Iirmted by 
inadequate soils, shallow bedrock., or 
groundwater In mound systems, two feet 
of sandy soil is placed over the original soij 
surface An absorption'bed is then 
constructed on top, creating a mound It 
thus is similar to subsurface absorption 
beds used for septic tank effluent^ It 
avoids a high water table or other 
unfavorable condition* %and mounds are 
expensive to install, but provide treatment 
~on sites wheVe soils are inadequate THk 
method is especially useful in areas of New 
England and the northern Midwest 



EVapotranspiration and 
Evaporation Beds* 

Onnte alternatives to subsurface disposal 
include evaporation and evapotra^piration 
Wed^ < transpiration the gi\ mg of! of a 
plants moisture through the leaves* lftev 
are options in areas where geological or 
physical constraints occur, or groundwater 
contamination is possible The beds are 
lined with plastic or other waterproof 
material \Vater evaporates or transpires 
since the plastic liner prevents its 
downward movement These beds are Used 
for y^ar-round residence.- in areas of the 
country where high* evaporat ion and 
transpiration rate« occur, ^uch as the 
Southwest However, thev are usable for 
summer vacation homes in other part-, of 
the country 




' Co«m y i <♦( and cruV»<J \ion* 



Evapott (inspiration hed for use uith -.vp'tic or 
aerohu tank 
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Waterless Toiletp and 
Greywater Systems 

Residential wastewater consists of toilet ^ 
wastes <biackwater)*and other waftes 
(greywater) However, some toilet systems 
do not use water to carry wastes Waterless 

' toilets are gaining acceptance for 
construction sites, commercial 
installations, resorts, and vacation homes , 
They are used increasingly in year-round 
homes However, widespread residential 
use lags because these toilets ofte^iHrequire 
changes in the habits of users Some types 
'Cumposting toilets kprqduce humus or soil 
conditioners Installation costs of most 
waterless toilets are low, but costs increase 
when a disposal system for the grey water • 
is added Operational costs may be high 
due to energv consumption or 
maintenance Since 40 percent of 

-residential wastewater originates from the 
toilet, waterless toilets have much 
potential for water conservation 

Greywater is low in organic and bacterial 
pollutants as compared to toilet wastes 
Nevertheless, it can cause health and 
nuisance problems* and needs seme sort of 
treatment and disposal Some states 
require similar treatment and disposal for, 
both greywater and toilet wastewater 



Qnsite Recycle Systems 

Numerous water recycle alternatives are 
til-ftj possible lrf the home* One type uses 
bathing and laundry wastewaters for 1 



flushing toilets. Another^cjfries 
wastewater for landscape irrigation 
Commercial systems are available for * 
special toilet and vvas'Kbasw installations 
Onsite recycle systems reduce wastewater 
flows bj^about one-third 




C! titter tern ufwre ^eierai home** share a (ofnmon 
treat ft tent unci disposal swtem 

r 

Cluster Syste/ns 

A reiativeh^fecent innovation is the 
'cluster system, a community for.m of onsite 
disposal This, alternative is considered 
where -space* or soils are inadequate for > 
onsite absorption fields Sevena! 
arrangements are possible The effluent 
from several houses is conveyed to a small 
central treatment facility and absorption 
field Rouses can have onsite septic or 
aerobic tanks, with* the effluent transported 
to a common absorption field Clusters of 
houses can also use other alternative 
systems such as pressure and vacuum 
sewers and sewage treatment lagoons 
Cluster arrangements are a relatively 
recent development! However, they are * 
being used in many locations^ 
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# Septage Treatment and Disposal Onsite System Costs 



Solids (septage) removed from the 
treatment tanks must be disposed of 
satisfactorily to prevent pollution and 
health hazards A common method in the 
past has been to spread the septage on' 
land New regulations often require 1 
pretreatment of the septage and control . 
access to the site during and after disposal 
by thap method Another approach involves 
dumping the solids into a remote section of 
a central collection system This practice is 
usually illegal Such irregular waste loads 
upset some treatment processes, and may 
cause poor operation of the facilities 

Present methods of disposal oftea utilize a 
central treatment facility under controlled 
practices The disposal prooe^se^ include 
aerated holding tanks and odor-contrp] 
systems The wastes are discharged\to the - 
plant during low flow periods to cau\e 
minimal impact on normal wastewater 
treatment \ 

<• r '. 

Separate septage treatment facilities may 
use aerated lagoons, anaerobic-aerobic 
processes* chemical treatment, and 
composting In aerobic composting, septage 
is. mixed with dry organic matter td, control 
moisture and to permit aeration 

Many^tates today regulate j^pta.ge 
hauling, treatment, and disposal 



Onsite System Costs'" 
j 

jt, tii, >t 

jSeptic ta"nk-soil absorption field 
with recycle .system 

Septic 1 tank -sand mound i 

S&tic^tank-evapotranspiration 
.with 



recycl 



e system 



Aerobic treatment- 
surface discharge 

A#r6hic treatment-soil 
absorption system 

Incinerating toilet without 
grevwater disposal 

i 

Composting toilet without § 
grevwater disposal 

Oil recirculating toilet * 
witMout greywater disposal ' 

( o-t* <)f nn-tU* frvttlment nnduii^pt^al in W7H 



i <>ft\tt f/f Nffl 

( MS/ 

$1,000-3,000 
$1 775 

$3,900 * 

$4,900 
$3,600 



$2,o00-5 4 7OO 



<$l,700-5,500 
$ 600-1,000 



$ 700-1,200 



$4,000-6,000 



\i ( fttjt \iinnti! 



$ 10-15 

$45 
$ 10-^5 
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Savings in operation and management 
lO&M> Qosts are a major incentive for 
installing onsite or small systems The 
O&M costs of sma^ll systems are not 
insignificant, but they are usually cheaper 
thanchose of a central facilitv East 
Ryegate ^Vermont, is a small community of 
140 persons in the Connecticut River 
Valley In 1977 the annual O&M costs of a 
conventional central treatment system uere 
estimated to be a total of $6,100 By 
comparison, 0<SM cos/ estimates for sma// 
systems for the entire community varied 
from $900 for onsite treat mem to $2,000 for 
cluster systems 

The costs of the varum* onsite alternative^ 
depend upon the complexity of the systems 
and the local conditions Average 
construction costs in 1978 ranged from 
$80b for an incinerating toilet without 
grevwater dispqR to $5,250 for an oil 
recirculating toiW Under some condition^, 
>>mall-system alternatives may be more 
e\pen*i\e than a central treatment system 
Annual operation and management costs- 
showed even wider differences, from $12 to 
$265 Monetary co^ts, of'cou^e, must be 
assessed with environmental and social 
considerations It is crucial to determine 
whether the sv^ews will work under the 
existing conditions, and whether the users 
of the system can afford to properly operate 
* and maintain them 

Construction funding for a ^mall 
wastewater treatment svstem can come 
from local bonds, the Construction Grants 

I i dill, tncr i a» inci i iivjuiC 

Administration, the Economic 
Development Administration, the 
Department of Housing and Urb<jn 
Development, the Community Services 
Administration, and some state programs 

Onsite di^sal systems, including septage / 
treatment, are considered alternative , 
technologies under the Construction 
Grants Proerram, and are eligible for 85 
percent federal funding Conventional « 
methods can qualify for only 75 percent 
federal funds This increase for alternative 
technologies can reduce local costs by 40 
percent a.s; compared to*a conventional 
system 

The advisory grdup should make sure 
that onsite alternatives are being 
adequately evaluated. 
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In order to obtain federal funding, small 
communities zns^t consider onsite 
treatment and disposal, even if they are 
not chosen as the main, methods. This 
consideration tsfkes place during 
preparation of the facility plan. The ■ 
advisory group can play an important 
role in ensuring that small system 
alternatives are examined. Even before 

Uhe alternatives are evaluated, however, 
a very important task is done: the 

x identification of problem areas in the 
community. 

Communities with problems from 
existing onsite disposal systems should 
not automatically abandon the , S 
malfunctioning systems. Often only ft 
few onsite problems in a wkole 
residential development will wrongly 
, label the area for central sewage 
treatment Many onsite facilities can be 
renovated or rebuilt using federal grant 
funds. An advisory group can be sure 
that the problems and needs are 
accurately identified early in facility 
planning. Local health officials and 
public records can be used to check on 
groundwater pollution, health hazards, 
orWiisances. Only after verifying the 
extentof the problem shoiAd decisions he 
made regarding the types of systems to he 
considered. 



Program Management 

In Addition to^osts and site constraints ' 
ke\ factors are yommunity attitude and 
local regufations Many localities do not 

(T - * - - I - - 1 -** - * V - - * ♦ - - J 
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marntenai^pe ot onsite systems 
communities prohibit the u.se of innovative 
approaches such as recycle systems and* 
waterier toilets These policies must , 
change if federal funds are to be used 
The advisory group must consider these 
constraints when evaluating 
alternatives. ^ 

# » 

If onsite disposal is chosen and federal 

construction funds are received* long-term 
operation apd management must be 
, provided An institutional a^d 
'administrative structure must exist, or 
must be set up to manage these systems 
Actual work can be accomplished by 
contracts, or agreements with an adjacent 
community or some other group However,, 
it \*nhe grantee that must see that 
adequate operation and* management are 
accomplished Ah existing wastewater 
treatment authority is the most obvious 



Requirements of Onsite Technologies^ * 



Method 

Septic tanks and 
soil absorption 
fields 
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Cluster systems 
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Aerobic treatment 
tanks ' 
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Mound systems 
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Evapotranspiration 
systems 
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Waterless toilets 
and gre\ water 
systems 
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Onsite recycle m 
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choice Regardless of the type of structure, 
public education must be included as part 
of the management ■ 

A permit program is one way to control 
septic tanks and other small systems ' 
. Permits should cover the issues of siting, 
(jesign,^nstallatiOfi, inspection, and 
pumping P«$soi>nftl-in key roles — ' 
w*cs*gi icr^, t/UiidcrG, i nr>pcctcrr^, u"u v>cpt-agc 
haulers — should be trained and licensed 

Finally, water conservation should be : 
* encouraged, or better yet, mandated for- 
onsite disposal Water conservation permits 
onsite disposal in many areas in which 
normal flows would create problems Trfe 
local and state regulatory agencies may 
have water conservation programs, 
requirements, or ordinances for onsite 
disposal 

The advisory group should explore 
these possibilities during facility 
planning. 
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Onsite Considerations in 
Facility Planning 

What are the problem areas? 

How severe are the problems? 1^ 
sewage entering surface waters 9 Is 
groundwater pollution a problem? 

What are the land u^e patterns 0 

What are the population projections 9 

Is repair or replacement a possibility 9 

What areas should be sewered, if any 9 

How will septage be treated 7 

, What options exist for maintaining 
onsiteareatment 9 4 ^ 

Are ordinances or health code changes 
needed 9 Will these involve changes in 
local government 7 

What do the various onsite systems 
cost, particularly in relation to central 
f facilities 9 ^ 



Sewage Collection and 
Transport 

When wastewater can not be treated 
onsite, some type of sewer system must be 

"used to transport the wastewater to a 
proper treatment'facihty The usual 
gravity sewers tran^Dort sewage^by simply 
permittingjvastewaters to flow down 
slopes Since thesje sewers drain all 
residences, they must constantly drop in 
height, utilizing sewage lift stations if 
necessary This can cause severe 
environmental damage during 

vconstruction. Conventional sewers also are* 
very expensive to construct where high 
water tables and rocky terrain exist In . 
addition, conventional sewers often are not 
eligible for federal funding 

It is not always necessary to use large \ 
conventional gravity sewers There are 
three alternatives for small communities 

• Small-diameter pressure sewers 

• Vacuum sewers 

• Small-diameter gravity sewers 



Small : Diahieter Pressure Sewers 

Wide use of pressure sewers for pumping 
flows from individual households is just 
beginning, therefore experience is limited. 
in the latter 1970's, the EPA sponsored* 
detailed evaluations of pressure sewer 
systems in Albany, New York, Phoemxville, 
Pennsylvania; Grandv lew Lake, Indiana, 
and Bend, Oregon* Based upon these 
studies, funding for this type of system will , 
be provided through Section 201 
construction grants* 



System Description 

A pressure sewer system is the reverse of a 
water distribution system A water 
distribution system has one pressure inlet 
and many outlets, while a pressure sewer 
has many pressure inlets and one. outlet 

Two major types "of small-diameter 
• pressure systems are possible One uses a 
grintler pump, and the other has^ septic 
tank followed by an effluent pump 
Differences also exist in the design of the 
•♦collection pipe, and the amount of 
treatment for the pollutants Neither . 
system requires aAy modification to I 
household plumbing ' / 

k y ' 
An installation without a septic tank 5 
involves a grinder pump to break down 
large solids, and sends the waste"through 
jthe small-dia meter sewer system The 
approach using a septic tank has only a 
standard sump pump 

Both systems need a storage capacity of at 
least 200 gallons for emergency use in case 
of pump breakdown or electrical failure 




Kfessute Sewe' Pitkin, f «P« 
lo Treatm*)n h Disposal 
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•Gnndfi- Pump 



Stofage Tank 

(Innder pifrnp installation for u^e u tth a 
pre^ure sewer watem 
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Costs 



Systems that use numerous pressurl 
facilities with associated mechanical 
equipment and electrical sensors need 
careful maintenance The operation and 
management <0&M)of the septic tanks, 
pressor izat ion units, and sewers are 
usually handled by a public agency^ — 
Historical O&M cost information for ' 
pressure systems is sparse However,,, 
potentially large savings exist At eight 
demonstration sites the savings for 
pressure sewers as compared to 
conventional sewers range from 24 percent 
to a hefty 83 percent' These saving?, in 
genera], result from reduced excavation 
co^ts The Albany, New York, Phoenixville, 
Penrisykdma. and Grandview Lake, 
indiana, demonstration projects kept 
detailed records High initial maintenance 
ivaa required until the problems were 
worked out Thereafter, minimal efforts 
were needed Glidg-Idleyld Park, Oregon, a 
town of 2,500 persons, 'found a 
small-diameter pressure system to reduce - 
oieTall annual estimated costs by about 50 
percent compared to a gravity system 

The environmental benefits of pressure 
systems are great During installation ; 
there is considerably less disturbance to 
the. residents, and tess disruption of the 
terrain Sewer overflows during derations 
are less frequent compared to gravity 
sewers Infiltration and inflow, prevalent 
in conventional gravity sewer systems, are 
virtUfilJy non-existent in pressure systems 
Hik can greatly reduce the amount of 
wastewater which must be irVated * " 




S«oTf Tank "storage Tank 



Larger 
Ptastic Ptpe 



Septit tank effluent pump installation for use 
u ith a pwssute seu er svs/cm 



SmalL-Diameter Pressure 

Sewers 
K • _ 

Advantages 

• No dnfiltration or inflow ' 
* * 

• Low costs due to inexpensive plastic 
pipe and shallow installation depths 

i • Suitability for hilly terrain, rock 
outcrops; and high water tables 
•« * 

• Useful where population density is 
low 

! • Less disruption of terrain 
Disadvantages 

• Operafion and maintenance costs 
because of grinders and pumps 

• Higher treatment requirements due 
to concentrated wastes 



^Advantages of Pressure Sewers 

Pressure sewer systems are a viable 
alternative technology They should be 
considered by the grantee in any 
cost-effectiveness analysis of^alternative 
wastewater management systems in rural 
and suburban communities * 

Pressure sewers offer advantages over 
conventional gravity sewers in areas - 
where , 

• PupuiafAm dens fly is low 

. • Severe rockv conditions exist 

• High groundwater or unstable soils 
prevail ^ * 

• Ste^ep and/or varied terrain is present 

The benefits of pressure sewers are lower 
capital costs, fewer environmental 
drawbacks, and significantly shorter 
construction times as compared to 
conventional gravity sewers However, 
good management of the system after . 
installation is an absolute necessity for 
effective pressure -.ewers 
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Vacuum Sewers 
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Vacuum sewers are another alternative for 

• wastewater transport in small 
communities. Vacuum collection systems 

*were patented jn United States as earl/ as 
1888. However, their first commercial 
application was in Sweden in 1959. \ 
Currently, several firms in the United 
States are marketing equipment for 
residential systems. Modified 
gravity-vacuum systems are used in 
residential developments near Alexandria, 
Virginia, Fort Myers ^Florida, and 
Mathews Courthouse, Virginia 



System Description 

All vacuum systems depend on a central 
source that constantly maintains a vacuum 
on small-diameter collection pipes Air 
pushes the wastes into the vacuum line 
either at the disposal hxtuie t> or at a ' 
common gravity collection point in the 
astern Some systems handle the 
blackwater (toilet waste) separately from 
the greywater (bathing, washirtg.^and 
kitchen waste) -A collection tank then 
separates the wastewater f^om the air * 
When sufficient liquid accumulates in a 
tank, a sewage pump delivers the 
accumulated sewage to a treatment site 

Vacuum toilets offer great potential for 
water conservation The amount of water 
used varies with each toilet model The 
average* water needed for a vacuum toilet 
is 0 4 gallon, or less th^nj^en percent ofo 
conventional toilet 

Systems have different pipe arrangements. 
Variations are necessary for uphill, 
downhill, or level runs Plastic pipe is 
commonly used Because of the complexity 
of vacuum equipment, operation, and 
management personnel must be highly 
skilled A backup power supply is also a 
necessity 



Costs, especially for operation' and 
management, are still difficult to estimate 
v Even with conventional systems, 60 
i percent or more of the cost of wastewater 
treatoejakis due to just collecting the 
sewage. The estimated cost of a Mathews 
Courthouse, Virginia, f vacuum sewer system 
u>asjt3 percent less than a conventional 
gfpvity sewtr system, fri addition, these tost i 
emimates aid not account for the value of 
thewater conserved b\ the vacuum sys-tem 



Vacuum Sewers 
Advantages 

• Large water savings with vacuum 
toilets 

• Minimal infiltration and inflow ] 

• Instaiiation'ease ' [ 

• Low cost due to sma*ll dniraeter | 
sewer pipes, and shallow installation 
depths r 

• Suitability for rocky terrain or high 
watler table 

• Less disruption of terrain 

* 

Disadvantages 

• Complex vacuum equipment 

• Skilled operation and management 

w 

• Requirement of auxiliary power 
supply 

• Absence of long-term, 
cost-eftectiveness data 



r 



S*»*age From DweMtnq^ ^ 



Central Vacuum Pump 



f Coitecnor, Tank 



NT 



C *»n!'»' CoH«f tor Pip*» • 
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Advantages of Vacuum Sewers 

Vacuum sewers and pressure sewers have 
many of the same advantages Howeverr*"** 
there are some basic differences The 
advantages of vacuunV sewers over 
pressure^ sewers are 

• Water conservation with use of the 
vacuum toilet « 

• Fewer maintenance problems with 
central vacuum systems as compared to 
individual grinder pumps 

• Less chance for groundwater 
contamination Leaks are unlikely since 
liquid \s drawn into the system rather than 
forced .out at a pipe rupture * 

^mall-Diameter Gravity Sewers 

Small-diameter gravity sewers are a 
variation of conventional gravity systems 
They may be utilized Where the solids are 
removed from .the sewage prior to 
transport*, using onsite septic or aerobic 
treatment tanks The effluent flows from 
the onsite facility are carried through 
small pipes (up to six-inch diameter* tcf 
areas.for ffrial treatment and disposal. As 
compared to the usual eight-inch sewers, 
the small-diameter pipes cost less These 
systems are sometimes called effluent » 
sewers 



Regulatbry, Programs 

j ^ 
The' United ^States Environmental 

Protection Agency (EPA), in carrying otsV 
the mandates of the 1977 Clean Water Act, 
encourages alternatives to conventional 
treatment systems Small -diameter 
pressure or gravity sewer systems, and 
vacuum syste£ns t are considered alternative 
transport methods when utilized in small 
communities .under 3,500 population, or in 
sparsely populated areas of larger 
communities They qualify for an increase 
from 75*\o 85 percent of the federal share of 
planning, design, and construction costs 
This is especially important becau.se * 
convent lortal sewers may be ineligible for 
funds because of EPA and state policies 



State and local agencies may limit or 
prohibit small-diameter pressure and 
gravity sewers^nd vacuum sowers T-Hey 
must be contacted to determine the 
pertinent regulations when these systems 
are evaluated during facility planning. 



Advisory Group Involvement 

The advisory group represents the* 
community's interests. These interests 
include minimal costs of waste disposal 
systems and maximum environmental ' 
benefits. When central treatments 
necessary, a large portion of the total 
investment usually is due to the • 
collection system. The advisory group 
thus should encourage the consultant 
to investigate small-diameter pressure 
sewers and vacuum sewers wherever 
possible. They may be the most / 
cost-effective methods'of wastewater 
collection and transport, 

The advisory group can lead the public 
discussion ijbout these systems. 
Important considerations-include 
increased federal funding for these 
systems and reduced construction 
impacts. The advisory* group must see 
that the homeowners understand the 
need for proper operation and* > « . » 4 
maintenance. Without proper upkeep 
the systems rapidly fail. The advisory 
group should be sure that a thorough 
and clear presentation of different 
costs for collection alternatives is 
presented prior to the selection of a 
«5v«5tem. ,* 
" K 
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Collection System Factors 



• Is the local topography suitable for 
gravity sewers 9 

• l3o high groundwater, severe, rock, 
or unstable soils exist? * 

• What are" the relative 
environmental drawbacks of gravity* 
sewers versus the small-diameter 
gravity or pressure sewers, and 
vacuum sewers'/ j 

• Has adequate planning been made t 
fcW operation and management of the 
sewage collection system 9 

• Do state or local regulations limit 
vacuum or sm^ll-diameter pressure or 
gravity sewers' 7 



• Taking federal funding eligibility 
into account, whaj^fre the local costs 
for convention/Tand alternative 
sewer systems? 

• Is the grantee aware that the 
small-diameter or vacuum sewers 
qualify for 85 percent federal funds ah 
alternative, technologies? 

• Is' a listing of O&M possibilities for 
« the community included? 

• Are small-system options that can 
^he combined, eve ( n with conventional 

systems, *to form a communitv widely 
solution included in the evaluation'' 
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Case Study *' 

Onsite Treatment and' Cluster 
Disposal .-> 

Fountain- Run, Kentucky * 
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Adapted from Pa?** Costly Wastewater Treatment Sv*te> 
Communities, Proceedings of C'onfeience held Apn! \2 
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Fountain Run, Kentucky, is a small town which decided', 
that reliance on mdividual sewage disposal was hindering ^ 
community development. The total population of the area 
was 4:$ in 1975 Three quarters lived within the town 
limits Lot sizes were fairly large, with the average lot 
covering about one acre. 

Households and businesses all used onsrUe-disposal Most 
had septic tanks, but a few used pit pnvys About 80 
percent of existing waste sources were located on soils 
having good characteristics for subsurface'disposal of 
wastewater ♦ „ 

Initially, the wastewater management planning 
considered only conventional sewers and central 
treatment Various treatment alternatives were exarryned" 
Simplicity of operation w^gJ&^Ajmary goral The ( 
conventional treatment prftcessTinarfyvpelected was a 
three-cell oxidation pond wath land ^pnhcation of effluent 
The estimated average m^hly costs made the 1 
community realize that it could not afTora such a system, 
even with federal assistance » 

Alternatives 

The consultants next began considering alternatives apart 
from the familiar conventional sewers The success of an 
experimental sewer system installed near Mt. Andrew, 
Alabama, served as an initial inspiration for Fountain 
Run Further encouragement was given by the 
Department of Health in Alabama Both capital and 
operating costs for Fountain Run were projected to be 
lower for this "effluent sewer" system, as it was called^ 
However, the average household bill was still high — 
about $13 pgr month' 



It was then decided to divide th^R vice afc^pnto small 
subareas, and to eliminate the central treatment facility 
while utilizing effluent sewers and sufosui ft%e disposaj 
Each residence would have a* septic, tank and . 
small-diameter gravity sewers to carry the effluent Thi 
approach required a Careful evaluation of the location of 
soils most Suitable for Subsurface disposal, ai^i the 
identification of factors which might restrict sewage 
disposal Costs were de velop ed for ^eptic tanks, dosing 
(release) tanks,' efftuent^Bers. and disposal system^ 
Se^veial combinations were tried before deciding on an 
e/Ticient'arrangement Ultimately, four alternative 
systems were evaluated The final sysjem consisted of % 2* 
subarea < cluster ) systems having two'or more users on 
shared disposal fields, plus 22 onsite disposal systems 
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. Alternative Systems, 

Alternative Procest» Combination 

A Central system 

I Conventional sewers 
0 Oxidation pond 

Infiltration -percolation 

B ' Centra! system 
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Effluent sewers isinall-diameter gravity) 
Oxidation pond 
Infiltration-pereolation * 
- s 

Decentralized system 

Effluent sewers 
Subsurface disposal 

Onsite systems 

Septic tank 
Subsurface disposal 



Public Participation 

A public meeting was held to explain the alternatives to 
the citizens The District Board of Commissioners, after 
listening to community concerns, decided on Alternative 
C. the effluent sewer system with community, subsurface 
disposal Alternative I) was not chosen, because of a 
general feeling that the cost savings would not justify the 
disadvantage^ ofHhe option Alternatives A and B were 
rejected because ot the high costs to the users 




lve features a septic 



Design 

The design of the selected ^altern 

tank and flosmg tank at each location The efhuentj^om 
the dosing tank discharges in|p a plastic sewer of 4-inch 
diameter, and is carried to -the subsurface disposal fields 
No-lnanholes are proposed Tor these sewers, but cleanout 
fittings are inserted for flushing the lines to remove 
sediment The dosing and septic tanks can store 
wastewater for several hours in case of emergencies 
caused by clogged lines 



( 



Management J 

The joint absorption beds are located on land owned bjv 
the^Water District, Land prices are Tow due to low 
incomes and the absence of growth pressures, .Accessibility 
to the onsijte systems is obtained by utility easements 
Homeowners give the easements in exchange for a new 
system that is owned-and maintained by the public 



Conclusions 

The community subsurface disposal concept proposed 
is not a new idea, but itiias had little application 
previous plans have included this particular mix of septic- 
tanks, smaH-diwieter grayity sewers for effluent 
subsurface disposal, and onsite disposal. This project was 
ucder final'design in 1980 
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Alternative* for fimalFWaste water Treatment Systems Volumes 1, 2, and 'i EPA 
Technology Transfer Seminar Publication Cincinnati, OH EPA Technology Transfer, 
October 1977 90 pp , 98 pp , 31 pp ' ? * 

This three volume publication is an excellent reference on small system 
alternatives for agenc'v personnel, consultants, grantees, and citizen advisers 
There are a few introductory paragraphs on each topic with additional details 
useful in 'decision making Volume 1 deals with onsite disposal, and septage 
treatment and disposal Volume 2 deals with pressure and vacuum sewers 
s^f Volume \\ covers cost -effectiveness analysis, including'five cast* histories This 

document is available as Order No 45238 from U S EPA Environmental 
Research Information Center, 'D^chnoLogy Transfer, 26 West St Claire Street, 
Cincinnati, OH 45268 ' 
« 

Frome, M Rural Sewage Treatment tn Vermont Books 1 and 2 Mon^pelier. VT Agpncy 
of Environmental Conser vation, July 1978 139 pp , 90 pp 

- * Book 1, A Ouid£ to the Alternatives," is a comprehensive review of sewage * 
treatment Vermont sewage treatment laws conventional .septic systems, 
m alternative onsite systems, waterless toilet*, and vvater conservation devices 

Book 2, "A Planning Manual," presents a planning perspective in a series of 
questions* and statements The questions help leveal problems with onsite 
#3 disposal and the statements help solve the problems It available from the 

Vermont 208 Water tjuality Program, Agencv of Environmental Conser\ ation, 
Mo-ntpeher, VT 05602 

Innoiatue and Alt* rnatite Tex hnolog\ Assessment Manual Diaft cop\ MCI)-;W 
. KPA-430 4-78-004 Washington, DC I'S En\ n onmental P? otec! ion Agenr\ , ( )fllce of 
Water Program Operations, 1978 .'J8:j pp 

This comprehensive manual on innovative and alternative technologies includes . 
£ict sheets pn 117 unit processes These (act sheets include onsite disposal 
methods. smalj-dfameter pressure and vacuum seweL^> and septage treatment » ✓ 
The methodology by which small treatment svsterrT^Wmay be considered for 
federal funding is also reviewed This report is available through the General 
Services Administration, Centralized Mailing List Services. Building 41^l)enver 
Federal Center, Denver. (X) 80225 Be sure to mention the title of the 
publication and the. MCI) number 

Planning Wastewater Management Futilities for Small Communities Cincinnati, OH 
l'h Knvironmental Protection Agency, July 1979 141 pp 

This manual presents information and techniques for recognizing and evaluating 
wastewater management problems frequentlv faced |)v small communities It * 
also assists in planning the range of facilities which will solve those problems, 
giving consideration to costs, community characteristics and growth 
management It is designed to aid engineers and communities in evaluating and 
operating various options of wastewater disposal This publication is available 
through the I" S Knvironmental Protection Agencv, Office of Research and 
Development, Cincinnati, ,OH 45268 

Small Wastewater Systems, Alternatives Systems for Small Communities and Rural 
Areas FRD-10 Washington, DC PS Knvironmental Protection Agency , Office of Water 
Program Operations, 1980 8 pp V' s^ 

This fold-out brochure briefly describes options available tor disposal of ^ 
wastewaters small communities It contains numerous diagrams of 
alternatives It is available from trie (ieneral Serv ices** Administration, 
Centralized Mailing last Services, Building 41, Denver Federal ('enter, Denvei, 
CO 80225 Be sure to mention the title of the publication and the KKD number 
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